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Nasopalatine duct cyst: a multicenter retrospective
study of 63 cases and an integrative review of the
clinical, imaginological and histopathological aspects
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The nasopalatine duct cyst (NPDC) is the most common nonodontogenic jaw cyst, with a higher prevalence
reported in males. Diagnosing jaw cysts remains challenging for general dentists due to their overlapping
clinical and radiographic presentations. An updated case series and integrative literature review may assist
in improving the accurate diagnosis of NPDC. Objective: This study aimed to describe the clinicopathological
and imaging characteristics of 63 NPDC cases and to review previously reported cases in the literature.
Methodology: An international, multicenter, retrospective NPDC case series was conducted. Demographic,
radiographic, and histopathological data were collected from clinical records. Additionally, a PubMed/MEDLINE
search was performed to identify articles on NPDC. Results: A total of 63 NPDC cases were evaluated, with
a mean patient age of 47 years and no significant sex predilection. Twenty-one cases were asymptomatic,
while 34 presented with symptoms such as pain and swelling. Radiographically, NPDC appeared as a well-
defined radiolucent lesion located between the upper central incisors, bordered by a radiopaque margin.
The integrative literature review identified 67 studies, comprising 51 case reports, 12 retrospective studies,
and four case series, totaling 1,003 reported NPDC cases. The clinicopathological and radiographic findings
from the literature aligned with those in this case series. Conclusion: The 63 cases analyzed in this study
showed consistent findings across six international centers, with no sex predilection observed, contrasting
with the male dominance reported in the literature. NPDC should be considered in the differential diagnosis
of intraosseous lesions in the anterior maxilla. Accurate diagnosis requires a combination of radiographic
and histopathological evaluations to prevent misdiagnosis and improper treatment.
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Nasopalatine duct cyst (NPDC), also known as
incisive canal cyst, is a fissural cyst that was first
described as a paranasal sinus.! It is the most common
nonodontogenic jaw cyst, with a reported prevalence
ranging from 2.2% to 32.8% and a higher incidence in
males between the fourth and sixth decades of life.?#
The widely accepted origin of NPDC is the proliferation of
epithelial remnants from the embryologic nasopalatine
duct.5 Additionally, localized trauma, infections, and
irritations have been suggested as potential triggers
for the proliferation of epithelial cell remnants within
the nasopalatine duct. Spontaneous proliferation has
also been proposed.5:7

Asymptomatic NPDC can be detected by routine
imaging examinations, mimicking a periapical lesion
of endodontic origin.® It develops in the anterior
maxilla and appears as a heart-shaped configuration
on periapical radiographs due to superposition of the
anterior nasal spine or the nasal septum. On maxillary
occlusal radiographs, asymptomatic NPDC may appear
as a round or ovoid radiolucency near or close to the
midline between the upper central incisors.® In most
cases, the involved teeth had a positive reaction to
pulp sensitivity testing.®

Despite the characteristic features and high
prevalence of NPDC, there remains considerable
variability in the reported clinical, radiographic,
and histopathological characteristics, as well as in
its demographic distribution. Misinterpretation and
misdiagnosis still occur; in some cases, NPDC is clinically
mistaken for a periapical lesion, potentially leading to
inappropriate endodontic treatment or even unnecessary
tooth extraction, without lesion resolution.811 A major
gap in the current literature is the limited availability
of large, multicenter studies evaluating NPDCs with a
standardized approach to clinical and histopathological
assessments. Most existing studies focus on isolated
case reports or small case series, making it difficult to
establish comprehensive epidemiological patterns or
assess potential regional differences in presentation.
Additionally, despite the histological features of NPDCs
being well-described, there is little data correlating
clinicopathologic variables across different diagnostic
centers, which could provide valuable insights into
potential diagnostic discrepancies or variations in
disease presentation. Furthermore, while several
reviews of NPDCs exist, an updated literature review

incorporating recent data is lacking. Therefore, this
multicenter retrospective study aimed to describe the
clinical, radiographic, and histopathological features of
63 NPDC cases diagnosed at six oral medicine centers.
Additionally, we conducted an integrative review of
the literature and compared the key characteristics of
NPDC reported in the literature with those observed

in our cases.

A retrospective case series of nasopalatine duct cyst
(NPDC) cases was conducted at six dental centers in
different countries to gather data reflecting a wide array
of clinical presentations. The institutions included:
Institute of Science and Technology, Sdo Paulo State
University (ICT SIC-UNESP), Sdo José dos Campos, SP,
Brazil (n=24); School of Dentistry of Ribeirao Preto,
University of Sdo Paulo (FORP-USP), Ribeirdo Preto, SP,
Brazil (n=3); School of Dentistry of Bauru, University
of Sdo Paulo (FOB-USP), Bauru, SP, Brazil (n=16);
Amazonas State University (UEA), Manaus, AM, Brazil
(n=11); Facultad de Odontologia, Universidad de
Antioquia (UDEA), Medellin, Colombia (n=4); Faculty
of Medicine and Odontology, University of Santiago de
Compostela (USC), Santiago de Compostela, Spain
(n=5) (Figure 1). Each NPDC case included demographic
and clinical data, such as age, sex, race, lesion location,
duration, size, imaging and histopathologic features,
local signs, symptoms, and treatments administered,
capturing the diversity of presentations across these
regions. The study was approved by the Research
Ethics Committee of the involved institutions (Brazil—
CAAE: 28751020.4.0000.5016; international centers:
2019/596).

In this multicenter retrospective study, NPDC cases
were included based on specific criteria to ensure
consistency and comparability across centers. The
inclusion criteria required that all cases have complete
clinical and radiographic data available for review,
along with a confirmed histopathological diagnosis
of NPDC following enucleation or marsupialization.
A standardized diagnostic protocol was implemented
across all participating centers. The diagnostic approach
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Figure 1- Flow diagram of the inclusion criteria and standardized diagnostic protocol applied in the six centers

included a comprehensive clinical examination and
radiographic evaluation, utilizing periapical radiographs,
panoramic radiography, and/or cone-beam computed
tomography (CBCT), followed by histopathological
confirmation. The histopathological assessment
was conducted by experienced oral pathologists at
each center, adhering to internationally recognized
diagnostic criteria. Additionally, pulp vitality tests were
performed to differentiate NPDC from periapical lesions
of endodontic origin. In cases in which the diagnosis
remained uncertain, additional imaging studies or
aspiration procedures were conducted to rule out other
cystic or neoplastic lesions.

An integrative review of NPDC literature
complemented the case series analysis. This review
searched PubMed/MEDLINE, Embase, and Scopus
databases with the terms “nasopalatine duct cyst,”
“NPDC,” “*nonodontogenic cyst,” and “cysts of the jaws.”
Articles were selected based on criteria that ensured
comprehensive inclusion of demographic data (e.g.,
age, sex) and specific descriptions of NPDC cases,
including clinical manifestations, radiographic findings,
and histopathological features. Articles missing any key
information on clinical or radiographic characteristics
of NPDCs were excluded to maintain analytical
consistency.

Demographic and clinical data from both the case
series and literature were then analyzed to determine
patterns of NPDC presentations and treatment across
the varied geographic sample. The results were
expected to reveal similarities and differences in clinical
features, diagnostic findings, and treatment approaches
between different populations, potentially enhancing
diagnostic understanding and standardization in NPDC
management.

The clinical, radiographic and histopathological
characteristics of each case are summarized in Figure
2 along with the reviewed literature; for details of
each case see Supplementary Table 1. Of the 63

patients included in this study, 31 (49.2%) were
women and 32 (50.8%) were men, with a mean age
of 47.0 years (range 10-79 years). There was only
one pediatric case of a ten-year-old girl. Regarding
race, 39 patients (61.9%) were white, 15 (23.8%)
were black, one (1.6%) was Asian, and three were of
multiracial origin (4.8%). There was no information
on race for five cases (7.9%). Thirty-four (53.9%)
patients developed symptomatic clinical changes,
including pain and swelling (Figure 3a), drainage was
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Integrative review resume

Current review

Articles included 67 articles
Total NPDC cases 1,003 cases 63 cases
Mean Age 36.6 years 47.0 years
Pediatric cases 5 studies 1 case

Gender Predilection

Predominantly male

No gender predilection

Late onset cases

4 studies reported NPDC onset after implant placement

1 case reported NPDC onset after
implant placement

Endodontic status of the
adjacent teeth

NPDC diagnosed following endodontic treatment of anterior upper
teeth (7 studies)

Non-vital adjacent teeth (4 studies)

Non-vital adjacent teeth (2 cases)

Altered pulpar sensibility (1 study)

Altered pulpar sensibility (2 cases)

Radiographic findings

Typical findings overall

Typical findings overall

Substantial expansion (16 studies)

Bone destruction (8 cases)

Nasal involvement, including nasal obstruction, cavity
communication, nasal alae protrusion, and discharge (19 studies)

Mean size

2.49 cm

2.3cm

Mesiodens presence

3 studies reported mesiodens presence

Histopathology

Varied cystic epithelial linings

Varied cystic epithelial linings

Frequent inflammatory infiltrate (25 studies)

Frequent inflammatory infiltrate (44
cases)

Bacterial co-infection (3 studies)

Bacterial co-infection (2 cases)

Primary Treatment

Enucleation (55 studies)

Enucleation (63 cases)

Transnasal marsupialization (7 studies)

Combination of marsupialization and enucleation (2 studies)

Combination of marsupialization and
enucleation (4 cases)

Marsupialization alone (1 study)

Additional interventions

Bone graft regeneration (6 studies)

Tooth extraction (20 studies)

Tooth extraction (1 case)

Apicectomy (14 studies)

Implant decontamination with H,O, (2 studies)

Implant removal (1 case)

Carnoy’s solution cauterization (1 study)

Absorbable gelatin sponge (1 study)

3D surgical guide (1 study)

Figure 2- Summary of the descriptive characteristics of nasopalatine duct cyst reported in the articles included in the review (n = 67)

present in 10 cases (15.9%), 21 (33.3%) cases were
completely asymptomatic, six (9.52%) presented teeth
displacement or mobility. Other signs and symptoms
present in five cases (7.9%) included discomfort,
halitosis, and dental sensitivity; no information was
available for three cases (4.7%).

The radiographic findings were typical of NPDC
and included a homogeneous well-defined radiolucent
lesion with an oval or heart-like shape, which was
generally located between the upper central incisors,
bound by a radiopaque line. Cone-beam computed
tomography (CBCT) was performed in 15 cases,
showing a hypodense circumscribed lesion at the level
of the nasopalatine duct or at the level of the apex of
the upper incisors. Eighteen cases presented some
form of bone destruction, and only one case presented

root resorption. The CBCT axial and coronal images of
a NPDC case shown in Figure 3c and 3d, respectively,
revealed a hypodense round lesion with well-defined
limits.

An initial clinical diagnosis of NPDC was given in
29 of the 63 cases and was considered a secondary
diagnosis in 10 cases. Residual cyst, inflammatory
odontogenic cyst, traumatic bone cyst and keratocyst
were considered differential diagnosis. In 20 cases
a different clinical diagnosis from NPDC was given,
including odontogenic cysts, residual cyst, periapical
cyst, simple bone cyst, odontogenic tumor, keratocyst,
and mucous retention phenomena.

Aspiration puncture was performed as a
complementary exam before surgical treatment in
four cases; liquid bloody content was identified in two
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Figure 3- Clinical and imaging appearance of a nasopalatine duct cyst. a. Swelling along the midline of the anterior hard palate. b.
Intraoperative view showing the cystic lesion. Coronal (c) and axial (d) images of cone-beam computed tomography showing a well-

defined corticated hypodense cystic lesion

cases and the other two cases presented clear yellowish
and bloody fluid. A dental implant associated with the
cyst was present in one case, which was removed
during surgical treatment. Enucleation was performed
in all cases (Figure 3b). In four cases of large cysts,
marsupialization was performed before enucleation.
Extraction of the involved teeth was described in only
one case.

Histological examination was performed in all
cases and revealed fragments of the cyst wall lined by
epithelium of variable architectural patterns, including
combinations of cuboidal, pseudostratified columnar
and squamous epithelia, all of them non-keratinized
(Figure 4a). The connective tissue of the capsule was
dense, with the observation of chronic inflammation,
nerve bundles and muscular arteries in the majority
of cases (Figure 4b). Bacterial colonies were present
in two cases and Actinomyces sp. was identified in
one case. Salivary gland structures and neurovascular
bundles were also observed in several cases.

0Of 9,935 results identified in the PubMed/MEDLINE
database, 461 articles were screened, and 67 articles
were included for review, comprising a majority of
case reports (51 studies), followed by 12 retrospective
studies and four case series (Figure 5). A total of

1003 cases were reported in the 67 articles. The
mean age in the reviewed studies was 36.6 years
and there was male predilection. Regarding local
signs and symptoms, swelling in the anterior makxilla
was frequently observed across many studies, often
accompanied by pain.5>8-1113-53 Other symptoms include
bluish discoloration,4:394346,54 drainage and/or sinus
tract formation,>11,13,19,23,38,40,46,55-57 discomfort>°.57-5°
and tooth mobility;23:26 some cases were asymptomatic
and discovered the cyst incidentally.57:9/1540,47,60-67
Overall, the radiographic findings described a round,
oval, pear-shaped or heart-shaped well-circumscribed
radiolucency. In some cases, radiographic images
showed displacement of the upper anterior teeth,
cortical bone destruction, and expansion into the
nasal cavity.816-30,58,6068 CT scans were reported in 28
studies and MRI in two studies, with the first CT scan
used for the diagnosis of NPDC reported by Hertzanu,
Cohen and Mendelsohn3? (1985). Histopathological
data reported the presence of a variety of epithelial
linings, with many cases exhibiting mixed epithelial
linings with transitions between types, including
stratified squamous epithelium, cuboidal and columnar
epithelium, often ciliated and pseudostratified ciliated
columnar epithelium, also known as respiratory
epithelium. Chronic inflammatory infiltrate was often
noted in the cystic capsule. Neurovascular bundles were
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Figure 4- Histological appearance of a nasopalatine duct cyst. a. The cystic capsule is lined by thin non-keratinized stratified squamous
or cuboidal epithelium. Hematoxylin and eosin staining. Scale bar = 200 um. b. Neurovascular bundles are present in the cystic capsule.
Hematoxylin and eosin staining. Scale bar = 500 uym. All slides were digitized using a whole slide scanner (Pannoramic Desk, 3DHistech),

with a x20 objective

Figure 5- Study selection process according to PRISMA 2020 flow diagram?
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commonly present in the cyst wall, along with minor
salivary glands in some cases. Hemorrhage, collagen
fiber bundles and mucous glands were displayed in
the fibrous capsule in some cases. Additionally, some
variations of the surgical approach were reported
including bone graft regeneration in the bone defect
area,’®11.14.27.3435 extraction of the involved teeth,!®
apicectomy,'* cauterization with Carnoy’s solution,?®
implant decontamination with H202,2734 placement of
absorbable gelatin sponge?® and the use of a 3D surgical
guide.®® Table 1 shows a summarized comparison
between the present study and the included articles
(n=67) on NPDC (for more details see Supplementary
Table 2).

In this NPDC case series, there was no sex
predilection, which is in accord with other retrospective
studies of the literature.¢47:50.6° Among the reviewed
studies a slight, 4° or significant>7:%:10,15.20,36,46,49,70.71 ma|e
predilection between case series and retrospective
studies was found, with 38 case reports of male
patients.811/13,14,17,19,21,23-34,37,39,42-44,48,51,52,54-56,58-62,64-66
There were five NPDC case reports in pediatric
patients.?84143,54.56 Although information regarding
race was not provided in the majority of the reviewed
studies, some studies reported increased prevalence in
White patients,®3840:50 with only one study reporting a
more aggressive presentation in Black patients.3¢ One
third of our cases were asymptomatic; clinical sign and
symptoms included pain, drainage and the presence
of a fistula; these symptoms can be the result of a
secondary infection of the cyst.®1° Large cysts located
in the upper part of the duct can also cause nasal
obstruction and bone fenestration,®16-183259 35 seen in
two of our cases. Edentulous patients also reported
ill-fitting dentures. Local inflammation and ulceration
caused by dentures have also been reported in previous
retrospective studies.®4”

We identified the presence of bacterial colonies
in two cases. It should be noted that one case
showed a significant swelling in the anterior maxilla
accompanied by drainage and an ill-fitting denture;
Actinomyces spp. was identified based on the presence
of sulfur deposits inside the bacterial agglomerates.
These bacteria normally inhabit the mouth and upper
respiratory tract,’”? and disruption of the mucosal

barrier by trauma, surgery or preceding infection
can lead to bacterial invasion of the adjacent tissues,
causing inflammation.’273 Most cases of actinomycosis
that occur in the head and neck are associated with
poor oral hygiene, invasive dental procedures or oral
trauma.” Only two cases of Actinomyces spp infection
associated to NPDC were found in the literature.337>
Additionally, one case of Staphylococcus epidermidis
co-infection was also reported by Kim, Moon and Lee?®
(2023). Secondary infection of NPDC can be associated
with the presence of a patent nasopalatine duct canal,
which creates eventual communication between the
oral cavity and the nasopalatine duct. Once present,
this communication could favor NPDC contamination
by Actinomyces spp. and S. epidermidis from the oral
cavity.

NPDC is diagnosed as an inflammatory odontogenic
lesion in up to 11.46% of the cases;”” a recent
systematic review pointed NPDC as the fourth most
common lesion that mimics endodontic lesions,”®
which can lead to misdiagnosis and inappropriate
treatment.'%77 The correct diagnosis should be based
on positive pulp vitality testing and negative percussion
tests, however, as shown in the present review, some
cases can present negative vitality test due to the
aggressive nature of the cyst.1528:29.71

Large NPDC pose a diagnostic challenge since
they are difficult to differentiate from periapical cysts
related to the incisive teeth, which may present
pulp vitality tests that are difficult to interpret. In
these cases, radiographic evaluation of the teeth
adjacent to or associated with a cyst-like lesion is
essential for diagnosis.*”””7 In the present integrative
literature review, eight studies reported endodontic
treatment prior to the diagnosis of NPDC, mainly due
to a misdiagnosis of the cyst as a periapical lesion of
endodontic origin.8113-1549.59,75 Tn three studies,®:34
the teeth were extracted because of the persistence of
the lesion after endodontic treatment. Moreover, one
study reported a history of transoral sublabial excision
performed twice in an attempt to drain an NPDC
misdiagnosed as an acute dentoalveolar abscess.®
The number of cases of mistreatment of NPDC may be
higher than the rates found in the literature since the
reason for the endodontic or extraction treatment is
not reported in several case reports and retrospective
studies.

McCrea'* (2014) and Alassaf, et al.?> (2023)
reported interesting cases in which two synchronous
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diagnoses were made regarding the same patients:
a periapical granuloma accompanying a NPDC, and a
radicular cyst simultaneous to a NPDC, respectively.
In these cases, both enucleation and apicectomy were
performed.'*?> A similar case is reported in our case
series, in which a final diagnosis of NPDC associated
with a periapical cyst was concluded. Other conditions
should be included in the differential diagnosis,
such as enlarged nasopalatine ducts, central giant
cell granulomas, supernumerary teeth, follicular
cysts, osteitis fistulizing in the palatine direction, or
bucconasal and/or buccosinusal communication.47
In cases of edentulism, the residual cyst should be
included as a differential diagnosis.®

In one of our cases, NPDC was associated with
an implant that had to be removed during surgical
treatment of the cyst. McCrea!4 (2014) and Casado
et al.3* (2008) also reported the presence of NPDC
associated with implants in the upper incisors area. In
these two cases a periapical cyst was diagnosed before
tooth extraction; however, recurrence of the bone
lesion occurred after implant placement. On the other
hand, two recent case reports described satisfactory
results with implant surface decontamination using
H202 along with bone regeneration, which avoided the
loss of the implants, generally associated to NPDC.?7:3>
The description of these five cases highlights the
importance of histopathological analysis, since the
symptoms of periapical implant lesions or apical peri-
implantitis in the anterior region can be similar to those
of NPDC.”8 In cases in which upper anterior implants are
present, periapical implant lesions should be included in
the differential diagnosis and histopathological analysis
is necessary for an adequate diagnosis and treatment.

NPDC diagnosis should be based on the site of
the lesion (upper central incisors or anterior maxilla),
radiographic and histological features. Histology is
considered the gold standard for the diagnosis of
NPDC.%%7° The clinicopathological features of NPDC
have been documented since the first case described
by Meyer! in 1914. However, due to its histological
diversity, the histopathogenesis of NPDC remains
controversial.’7* The predominant epithelial lining of
these cystic lesions is stratified squamous epithelium
alone or combined with another type,® which can be
related to the proximity to the nasal cavity.'® Cysts
located superiorly are lined by respiratory epithelium,
while those located closer to the oral cavity are lined
by stratified squamous epithelium.” Histopathological

examination of our case series revealed multiple
epithelial types, including stratified, pseudostratified
and simple non-keratinized epithelium, being columnar,
cuboidal and squamous the most common epithelial
types. The variation in the epithelial lining of the NPDC
may lead to a misinterpretation by less experienced
pathologists and could be confused with glandular
odontogenic cysts. Epithelium compatible with the
respiratory type was present in 23 cases and nine cases
exhibited hyperplastic areas. Mucous salivary glands
were observed in 17 cases. Inflammatory infiltrate
was prevalent among our cases and was observed in
44 out of the 63 cases. In addition to histopathological
examination, immunohistochemistry can contribute
to the diagnosis of NPDC, confirming its lining with
stratified squamous epithelium.4”

Radiological exploration is essential for the
diagnosis of NPDC, and new methods to obtain high
NPDC detection in panoramic radiography are being
explored, such as deep convolutional neural networks,
an algorithm that is able to classify and detect lesions
using images.®® In addition to panoramic radiography,
other techniques are recommended, such as periapical
and occlusal radiographs.i® Despite the possibility
of the nasopalatine duct cyst presenting unusual
radiographic characteristics, in most of our cases,
panoramic radiography showed a round, radiolucent,
well-circumscribed image, delimited by a sclerotic
margin. In the cases in which CBCT was performed, a
hypodense round image was identified in the incisive
canal, as well as cortical bone fenestrations. In the
presence of expanding lesions, the use of CBCT or
magnetic resonance imaging might be required to
determine the exact position and define the best
surgical approach.!>8 Suter, et al.*® evaluated
the dimensions of NPDC using standardized CBCT
protocols and concluded that the risk of postoperative
complications increases with the size of the cyst.
Another study by the same team?' reported that
bulging signs (local enlargement of the canal) can
suggest an early stage of NPDC, and inflammatory
processes in the neighboring teeth should be identified
and eliminated since they may induce bulging of the
nasopalatine canal and/or the formation of NPDC. An
enlarged nasopalatine duct is one of the most pertinent
differential diagnoses for NPDC.82 Since CBCT enables
3D analysis, which favors diagnostic findings, a cut-off
value of 10 mm has been developed to create clearly
defined differential diagnosis parameters.83 Regarding
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the differential diagnosis for further lesions in the
anterior region of the hard palate, CBCT will support
the diagnosis by establishing the connection of the
lesion to the nasopalatine duct.

Although NPDC has been described as a self-
limited expansive lesion, an aggressive growth
potential has been reported in the presence of bone
dehiscence.417:2831 Syrgical enucleation is the preferred
treatment approach for NPDC, offering a high success
rate and minimal risk of recurrence. Marsupialization
may be considered for large cysts or for cases in which
the location of the cyst poses challenges.¢ In this
case series, the lesions were completely removed by
enucleation. Only three cases required marsupialization
before enucleation. In cases in which resorption of the
nasal floor is present, transnasal access to the lesion
is recommended, as described in seven reviewed
studies.16:19,20,22,26,30,58 The clinical prescription of
dental radiographs should be based on professional
judgment,® and considering the importance of the
earlier detection for more conservative treatment, we
would suggest dental radiographs once a year even for
asymptomatic cases.

This study presents some limitations, inherent to
the retrospective nature of the study, including the lack
of information on the race of the patients, postoperative
evolution of the cases, and information about the size of
the lesion, since data from only 12 cases was retrieved.
This lack of information limits the projection of our
results to broader populations. In view of the potential
bias related to geographic and institutional centers,
the cases included in this study were selected based
on the same histopathological analysis and diagnosis.
Despite this, we present a substantial number of cases
of six different centers, which showed similar clinical,
radiographical and histopathological characteristics.
Overall, our results were in accordance with the NPDC
features found in the literature review, except for sex
occurrence, since no sex predilection for NPDC was
observed, while a higher male prevalence was found in
the literature review. In addition, a lack of substantial
case series and retrospective NPDC studies in the
last three years was observed. In conclusion, NPDC
is a common nonodontogenic cyst that can be easily
misdiagnosed and mistreated. We recommend that the
diagnostic hypothesis of NPDC should be included in
all cases of intraosseous lesions in the median anterior
maxillary. For clinical practice, we suggest incorporating
radiographic and CBCT evaluations as part of the initial

diagnostic workflow to identify potential NPDCs early.
Histopathological analysis should be performed to
confirm the diagnosis and guide appropriate treatment,
thereby preventing complications and ensuring correct
management. Given the lack of substantial case series
and retrospective studies in the last few years, further
research is needed to establish more comprehensive
diagnostic protocols for NPDC.

The authors would like to thank all investigators
participating in this study, including staff members of
the institutions involved. We are particularly grateful to
Prof. Christiano Oliveira-Santos, Prof. Jorge Esquiche
Ledn, and Dr. Adriano Marangoni for assisting with the
diagnosis and treatment of case #43.

This study was partly financed by the Coordination
of Higher Education and Graduate Training—Brazil
(CAPES) —Finance Code 001.

The authors declare no conflicts of interest.

The datasets generated during and/or analyzed
during the current study are available in the SciELO
Data repository - https://doi.org/10.48331/scielodata.
W1BV64.

Ramos Peiia, Diana Estefania: Data curation
(Lead); Formal analysis (Lead); Investigation (Lead);
Methodology (Lead); Visualization (Lead); Writing—
original draft (Lead); Writing—review & editing (Lead).
Alves, Mariana Sa: Data curation (Lead); Formal
analysis (Lead); Investigation (Lead); Methodology
(Lead); Validation (Lead); Writing—original draft
(Lead); Writing—review & editing (Lead). Porfirio
Xavier, Samuel: Investigation (Equal); Methodology
(Equal); Resources (Equal); Validation (Equal);
Visualization (Equal); Writing—review & editing
(Equal). Pinheiro, Tiago Novaes: Conceptualization
(Lead); Formal analysis (Equal); Investigation
(Equal); Methodology (Equal); Resources (Equal);
Validation (Equal); Visualization (Equal); Writing—
review & editing (Equal). Silva Santos, Paulo
Sérgio: Investigation (Equal); Methodology (Equal);
Resources (Equal); Validation (Equal); Writing—review

J Appl Oral Sci. 9112 2025;33:€20240539


https://doi.org/10.48331/scielodata.W1BV64
https://doi.org/10.48331/scielodata.W1BV64

& editing (Equal). Cadavid Giraldo, Ana Maria: Data
curation (Supporting); Formal analysis (Supporting);
Investigation (Supporting); Validation (Supporting);
Writing—original draft (Supporting). Rubira-Bullen,
Izabel Regina Fischer: Investigation (Supporting);
Methodology (Supporting); Resources (Supporting);
Validation (Supporting); Visualization (Supporting);
Writing—review & editing (Supporting). Sanjuan
Navarro, Pilar Schmitt: Data curation (Supporting);
Investigation (Supporting); Validation (Supporting);
Writing—original draft (Supporting). Gonzalez-Pérez,
Leonor Victoria: Data curation (Equal); Formal
analysis (Equal); Investigation (Equal); Validation
(Equal); Visualization (Equal). Chamorro Petronaci,
Cintia: Data curation (Supporting); Investigation
(Supporting); Validation (Supporting); Visualization
(Supporting); Writing—original draft (Supporting).
Perez-Sayans, Mario: Conceptualization (Lead);
Formal analysis (Lead); Investigation (Supporting);
Methodology (Supporting); Supervision (Lead);
Validation (Lead); Visualization (Lead); Writing—
review & editing (Lead). Anbinder, Ana Lia:
Conceptualization (Equal); Formal analysis (Equal);
Funding acquisition (Equal); Methodology (Lead);
Project administration (Equal); Supervision (Equal);
Validation (Equal); Visualization (Equal); Writing—
review & editing (Supporting). Almeida, Janete Dias:
Conceptualization (Lead); Formal analysis (Lead);
Funding acquisition (Lead); Methodology (Lead);
Project administration (Lead); Resources (Lead);
Supervision (Lead); Validation (Lead); Visualization
(Lead); Writing—review & editing (Lead). Motta,
Ana Carolina Fragoso: Conceptualization (Lead);
Methodology (Lead); Project administration (Lead);
Resources (Lead); Supervision (Lead); Validation
(Lead); Writing—review & editing (Lead).

1- Meyer AW. A unique supernumerary paranasal sinus directly above
the incisors. J Anat. 1914;48:118-29.

2- Grossmann SM, Machado VC, Xavier GM, Moura MD, Gomez RS,
Aguiar MC, et al. Demographic profile of odontogenic and selected
nonodontogenic cysts in a Brazilian population. Oral Surg Oral Med
Oral Pathol Oral Radiol Endod. 2007;104(6):e35-41. doi: 10.1016/j.
tripleo.2007.05.028

3- Nonaka CF, Henriques AC, Matos FR, Souza LB, Pinto LP.
Nonodontogenic cysts of the oral and maxillofacial region: demographic
profile in a Brazilian population over a 40-year period. Eur Arch
Otorhinolaryngol. 2011;268(6):917-22. doi: 10.1007/s00405-010-
1458-x

4- WHO. WHO Classification of tumours editorial board. Head and neck
tumours. 5th ed. Lyon (France); 2022.

5- Anneroth G, Hall G, Stuge U. Nasopalatine duct cyst. Int J
Oral Maxillofac Surg. 1986;15(5):572-80. doi: 10.1016/s0300-
9785(86)80061-8

6- Abrams AM, Howell FV, Bullock WK. Nasopalatine cysts. Oral
Surg Oral Med Oral Pathol. 1963;16(3):306-32. doi: 10.1016/0030-
4220(63)90295-0

7- Allard RH, Van Der Kwast WA, Van der Waal I. Nasopalatine duct
cyst: review of the literature and report of 22 cases. Int J Oral Surg.
1981;10(6):447-61. doi: 10.1016/s0300-9785(81)80081-6

8- Suter VG, Buttner M, Altermatt H], Reichart PA, Bornstein MM.
Expansive nasopalatine duct cysts with nasal involvement mimicking
apical lesions of endodontic origin: a report of two cases. J Endod.
2011;37(9):1320-6. doi: 10.1016/j.joen.2011.05.041

9- Vasconcelos R, Aguiar MF, Castro W, Araujo VC, Mesquita R.
Retrospective analysis of 31 cases of nasopalatine duct cyst. Oral Dis.
1999;5(4):325-8. doi: 10.1111/j.1601-0825.1999.tb00098.x

10- Suter VG, Sendi P, Reichart PA, Bornstein MM. The nasopalatine
duct cyst: an analysis of the relation between clinical symptoms, cyst
dimensions, and involvement of neighboring anatomical structures
using cone beam computed tomography. J Oral Maxillofac Surg.
2011;69(10):2595-603. doi: 10.1016/j.joms.2010.11.032

11- Hilfer PB, Bergeron BE, Ozgul ES, Wong DK. Misdiagnosis of a
nasopalatine duct cyst: a case report. J Endod. 2013;39(9):1185-8.
doi: 10.1016/j.joen.2013.04.033

12- Page MJ], McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC,
Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline
for reporting systematic reviews. BMJ. 2021;372(71). doi: 10.1136/
bmj.n71

13- Aparna M, Chakravarthy A, Acharya SR, Radhakrishnan R.
A clinical report demonstrating the significance of distinguishing
a nasopalatine duct cyst from a radicular cyst. BMJ Case Rep.
2014;2014:bcr2013200329. doi: 10.1136/bcr-2013-200329

14- McCrea SJ. Nasopalatine duct cyst, a delayed complication
to successful dental implant placement: diagnosis and surgical
management. J Oral Implantol. 2014;40(2):189-94. doi: 10.1563/
AAID-]JOI-D-12-00011

15- Escoda Francoli J, Almendros Marqués N, Berini Aytés L, Gay
Escoda C. Nasopalatine duct cyst: report of 22 cases and review of
the literature. Med Oral Patol Oral Cir Bucal. 2008;13(7):e438-43.
16- Elliott KA, Franzese CB, Pitman KT. Diagnosis and surgical
management of nasopalatine duct cysts. Laryngoscope.
2004;114(8):1336-40. doi: 10.1097/00005537-200408000-00004
17- Tanaka S, Ilida S, Murakami S, Kishino M, Yamada C, Okura M.
Extensive nasopalatine duct cyst causing nasolabial protrusion. Oral
Surg Oral Med Oral Pathol Oral Radiol Endod. 2008;106(4):e46-50.
doi: 10.1016/j.tripleo.2008.05.046

18- Perumal CJ. An unusually large destructive nasopalatine duct cyst:
a case report. J Maxillofac Oral Surg. 2013;12(1):100-4. doi: 10.1007/
$12663-011-0201-5

19- Wu PW, Lee TJ, Huang CC, Huang CC. Transnasal endoscopic
marsupialization for a huge nasopalatine duct cyst with nasal
involvement. J Oral Maxillofac Surg. 2013;71(5):891-3. doi: 10.1016/j.
joms.2012.11.002

20- Kang JW, Kim HJ, Nam W, Kim CH. Endoscopic endonasal
marsupialization of nasopalatine duct cyst. J Craniofac Surg.
2014;25(2):e155-6. doi: 10.1097/SCS.0000000000000417

21- Sane VD, Gadre KS, Halli R, Singh V, Doshi P, Saddiwal R, et al. Role
of cone-beam computed tomography in diagnosis and management
of nasopalatine duct cyst. J Craniofac Surg. 2014;25(1):e92-4. doi:
10.1097/SCS.0000000000000427

22- Honkura Y, Nomura K, Oshima H, Takata Y, Hidaka H, Katori Y.
Bilateral endoscopic endonasal marsupialization of nasopalatine duct
cyst. Clin Pract. 2015;5(1):20-2. doi: 10.4081/cp.2015.748

J Appl Oral Sci.10/12 2025;33:20240539



23- Sankar D, Muthusubramanian V, Nathan J, Nutalapati R, Jose Y,
Kumar Yn. Aggressive nasopalatine duct cyst with complete destruction
of palatine bone. J Pharm Bioallied Sci. 2016;8(Suppl 1):s185-8. doi:
10.4103/0975-7406.191956

24- Hasan S, Popli DB, Ahmad SA, Sircar K, Mansoori S, Dua K.
Nasopalatine duct cyst with impacted inverted mesiodens: a rare case
report and literature review. Case Rep Dent. 2022;2022:2022:5981020.
doi: 10.1155/2022/5981020 1-10

25- Alassaf MS, Abu Aof MM, Othman A, Zaki H, Almutairi AG.
Coexistence of a nasopalatine duct cyst and radicular cyst: a unique
clinical presentation. Cureus. 2023;15(10):e46774. doi: 10.7759/
cureus.46774

26- Kim SJ, Moon JW, Lee HM. Huge nasopalatine duct cyst treated
by transnasal endoscopic marsupialization: a case report and
literature review. Ear Nose Throat J. 2023;14556132311779. doi:
10.1177/01455613231177986

27- Talebi Ardakani M, Houshmand B, Kheiri A. Nasopalatine duct
cyst as a delayed consequence of dental implant placement in the
anterior maxilla: a case report. J Adv Periodontol Implant Dent.
2023;15(2):134-7. doi: 10.34172/japid.2023.022

28- Khalil A, Albash Z. Large nasopalatine duct cyst in a child patient: a
case report. Ann Med Surg (Lond). 2024;86(7):4280-3. doi: 10.1097/
MS9.0000000000002224

29- Srikanth G, Krishnan R, Malladi UK, Shetty N, Carnelio S, Shukla
AD. Nasopalatine duct cyst associated with non-vital teeth: report of a
rare case. Indian J Otolaryngol Head Neck Surg. 2024;76(3):2761-4.
doi: 10.1007/s12070-024-04513-1

30- Sheikh O, Hussein A, Mukhtar A, Abdi I, Ahmed N, Mohamed
S. Nasopalatine duct cyst treated by transnasal endoscopic
marsupialization: a case report. Int Med Case Rep J. 2024;17:459-64.
doi: 10.2147/IMCRJ.5443199

31- Gopal D, Telang A, Telang LA, Loganathan K, Reddy BT. Nasopalatine
duct cyst associated with a mesiodens: misdiagnosis or missed
diagnosis? J Clin Diagn Res. 2015;9(5):ZD21-2. doi: 10.7860/
JCDR/2015/12604.5915

32- Hertzanu Y, Cohen M, Mendelsohn DB. Nasopalatine duct cyst.
Clin Radiol. 1985;36(2):153-8. doi: 10.1016/s0009-9260(85)80099-4
33- Levy DH, Dinur N, Becker T, Azizi H, Ben Itzhak ], Solomonov M.
Use of cone-beam computed tomography as a critical component in
the diagnosis of an infected nasopalatine duct cyst mimicking chronic
apical abscess: a case report. J Endod. 2021;47(7):1177-81. doi:
10.1016/j.joen.2021.04.018

34- Casado PL, Donner M, Pascarelli B, Derocy C, Duarte ME, Barboza
EP. Immediate dental implant failure associated with nasopalatine
duct cyst. Implant Dent. 2008;17(2):169-75. doi: 10.1097/
ID.0b013e3181776c52

35- Gao X, Dai S, Yan X, Jia X, Huang B, Zhang H, et al. Successful
treatment of nasopalatine duct cyst after maxillary anterior implant
surgery: a case report. J Oral Implantol. 2024;50(5):492-8. doi:
10.1563/aaid-joi-D-23-00052

36- Nortjé CJ, Farman AG. Nasopalatine duct cyst. An aggressive
condition in adolescent Negroes from South Africa? Int J Oral Surg.
1978;7(2):65-72. doi: 10.1016/s0300-9785(78)80049-0

37- Schott TR, Correli RW, Wescott WB. Well-defined radiolucent area
involving the anterior maxilla. J Am Dent Assoc. 1985;110(1):86-8.
doi: 10.14219/jada.archive.1985.0310

38- Bodin I, Isacsson G, Julin P. Cysts of the nasopalatine duct. Int
J Oral Maxillofac Surg. 1986;15(6):696-706. doi: 10.1016/s0300-
9785(86)80110-7

39- Brown FH, Houston GD, Lubow RM, Sagan MA. Cyst of the Incisive
(palatine) Papilla. J Periodontol. 1987;58(4):274-5. doi: 10.1902/
jop.1987.58.4.274

40- Swanson KS, Kaugars GE, Gunsolley JC. Nasopalatine duct cyst:
an analysis of 334 cases. ] Oral Maxillofac Surg. 1991;49(3):268-71.
doi: 10.1016/0278-2391(91)90217-a

41- Velasquez-Smith MT, Mason C, Coonar H, Bennett J. A nasopalatine
cyst in an 8-year-old child. Int J Paediatr Dent. 2001;9(2):123-7. doi:
10.1046/j.1365-263%x.1999.00114.x

42- Righini CA, Bettega G, Boubagra K, Reyt E. Nasopalatine duct cyst
(NPDc): one case report. Acta Otorhinolaryngol Belg. 2004;58(2):129-
33.

43- Scolozzi P, Martinez A, Richter M, Lombardi T. A nasopalatine duct
cyst in a 7-year-old child. Pediatr Dent. 2008;30(6):530-4.

44- Cicciu M, Battista Grossi G, Borgonovo A, Santoro G, Pallotti F,
Maiorana C. Rare bilateral nasopalatine duct cysts: a case report.
Open Dent J. 2010;4(1):8-12. doi: 10.2174/1874210601004010008
45- Shylaja S, Balaji K, Krishna A. Nasopalatine duct cyst: report of a
case with review of literature. Indian J Otolaryngol Head Neck Surg.
2013;65(4):385-8. doi: 10.1007/s12070-011-0242-6

46- Aldelaimi TN, Khalil AA. Diagnosis and surgical management of
nasopalatine duct cysts. J Craniofac Surg. 2012;23(5):e472-4. doi:
10.1097/SCS.0b013e318258764b

47- Cecchetti F, Ottria L, Bartuli F, Bramanti NE, Arcuri C. Prevalence,
distribution, and differential diagnosis of nasopalatine duct cysts. Oral
Implantol (Rome). 2012;5(2-3):47-53.

48.- Dedhia P, Dedhia S, Dhokar A, Desai A. Nasopalatine duct cyst.
Case Rep Dent. 2013;2013 2013:869516. doi: 10.1155/2013/869516
49- Suter VG, Warnakulasuriya S, Reichart PA, Bornstein MM.
Radiographic volume analysis as a novel tool to determine nasopalatine
duct cyst dimensions and its association with presenting symptoms and
postoperative complications. Clin Oral Investig. 2015;19(7):1611-8.
doi: 10.1007/s00784-014-1391-2

50- Cavalcante IL, Barros CC, Cunha JL, Cruz VM, Pedrosa GA, Santos
Ad, et al. Clinicopathologic features of nasopalatine duct cysts: a
retrospective study in two Brazilian oral and maxillofacial pathology
referral centers. Med Oral Patol Oral Cir Bucal. 2021;26(5):e676-83.
doi: 10.4317/medoral.24718

51- Al-Haj Husain A, Schénegg D, Valdec S, Stadlinger B, Piccirelli
M, Winklhofer S. Appearance of nasopalatine duct cysts on dental
magnetic resonance imaging using a mandibular coil: two case reports
with a literature review. Imaging Sci Dent. 2023;53(2):161-8. doi:
10.5624/isd.20220215

52- Chen IJ, Lai PT, Jin YT, Chiang CP. Nasopalatine duct cyst - diagnosis
from the content in the cystic wall. J Dent Sci. 2023;18(3):1449-51.
doi: 10.1016/j.jds.2023.05.012

53- Lee YP, Hwang MJ, Jin YT, Chiang CP. Nasopalatine duct cyst:
characteristic histopathological features. J Dent Sci. 2024;19(2):1216-
8. doi: 10.1016/j.jds.2024.02.010

54- Hegde R, Shetty R. Nasopalatine duct cyst. J Indian Soc Pedod
Prev Dent. 2006;24(Suppl 1):31-2.

55- Staretz LR, Brada BJ, Schott TR. Well-defined radiolucent lesion in
the maxillary anterior region. J Am Dent Assoc. 1990;120(3):335-6.
doi: 10.14219/jada.archive.1990.0061

56- Ely N, Sheehy EC, McDonald F. Nasopalatine duct cyst: a case
report. Int J Paediatr Dent. 2008;11(2):135-7. doi: 10.1046/j.1365-
263x.2001.00248.x

57- Khan M, Robia Ghafoor, Siddiqui HK. Nasopalatine canal cyst, a
diagnostic twist. J Pak Med Assoc. 2024;74(4):811-4. doi: 10.47391/
JPMA.9934

58- Kagoya R, Iwanami T, Mochizuki M, Kondo K, Ito K. Case report:
unilateral transnasal endoscopic marsupialization of nasopalatine duct
cyst. Front Surg. 2022;9:978915. doi: 10.3389/fsurg.2022.978915
59- Faitaroni LA, Bueno MR, Carvalhosa AA, Mendona EF, Estrela C.
Differential diagnosis of apical periodontitis and nasopalatine duct
cyst. J Endod. 2011;37(3):403-10. doi: 10.1016/j.joen.2010.11.022
60- Fujioka-Kobayashi M, Miyasaka N, Miyasaka A, Koyanagi M,
Inada R, Miyasaka T, et al. A custom-made surgical guide for accurate
enucleation of nasopalatine duct cysts: a technical note and case
report. Case Rep Dent. 2023;2023:1-5. doi: 10.1155/2023/9246701

J Appl Oral Sci.11/12 2025;33:€20240539



61- Torres LM, Benito JI, Morais D, Fernandez A. Quiste del conducto
nasopalatino: a propdsito de un caso [Nasopalatine duct cyst: case
report]. Acta Otorrinolaringol Esp. 2008 May;59(5):250-1. Spanish.
62- Nelson BL, Linfesty RL. Nasopalatine duct cyst. Head Neck Pathol.
2010;4(2):121-2. doi: 10.1007/s12105-010-0169-3

63- Mesquita JA, Luna AH, Nonaka CF, Godoy GP, Alves PM. Clinical,
tomographic and histopathological aspects of the nasopalatine duct
cyst. Braz J Otorhinolaryngol. 2014;80(5):448-50. doi: 10.1016/j.
bjorl.2014.05.020

64- Wu YH, Wang YP, Kok SH, Chang JY. Unilateral nasopalatine duct
cyst. J Formos Med Assoc. 2015;114(11):1142-4. doi: 10.1016/j.
jfma.2015.08.005

65- Lang MJ], Lee YP, Hwang MJ, Chiang CP. Nasopalatine duct
cyst - case report. J Dent Sci. 2021;16(3):1047-9. doi: 10.1016/j.
jds.2021.03.004

66- Yeom HG, Kang JH, Yun SU, Yoon JH. Nasopalatine duct cyst with
sebaceous differentiation: a rare case report with literature review.
BMC Oral Health. 2021;21(1):419. doi: 10.1186/s12903-021-01772-0
67- Harris IR, Brown JE. Application of cross-sectional imaging
in the differential diagnosis of apical radiolucency. Int Endod 1J.
1997;30(4):288-90. doi: 10.1046/j.1365-2591.1997.00062.x

68- Popli H, Singh H, Gupta A, Kamboj M. Peripheral ossifying fibroma
veiling a nasopalatine duct cyst: an unusual concurrence. Indian J
Otolaryngol Head Neck Surg. 2022;74(S2):1459-61. doi: 10.1007/
s12070-021-02601-0

69- Barros CC, Santos HB, Cavalcante IL, Rolim LS, Pinto LP, Souza
LB. Clinical and histopathological features of nasopalatine duct
cyst: A 47-year retrospective study and review of current concepts.
J Craniomaxillofac Surg. 2018;46(2):264-8. doi: 10.1016/j.
jcms.2017.11.014

70- Nortjé CJ, Wood RE. The radiologic features of the nasopalatine duct
cyst. An Analysis of 46 Cases. Dentomaxillofac Radiol. 1988;17(2):129-
32. doi: 10.1259/dmfr.1988.0017

71- Tsuneki M, Maruyama S, Yamazaki M, Abé T, Adeola HA, Cheng
J, et al. Inflammatory histopathogenesis of nasopalatine duct cyst: a
clinicopathological study of 41 cases. Oral Dis. 2013;19(4):415-24.
doi: 10.1111/0di.12022

72- Rush J, Sulte H, Cohen D, Makkawy H. Course of infection
and case outcome in individuals diagnosed with microbial colonies
morphologically consistent with actinomyces species. J Endod.
2002;28(8):613-8. doi: 10.1097/00004770-200208000-00013

73- Acevedo F, Baudrand R, Letelier LM, Gaete P. Actinomycosis: a
great pretender. Case reports of unusual presentations and a review
of the literature. Int J Infect Dis. 2008;12:358-62. doi: 10.1016/j.
ijid.2007.10.006

74- Barnard D, Daviest ], Figdor D. Susceptibility of Actinomyces israelii
to antibiotics, sodium hypochlorite and calcium hydroxide. Int Endod J.
1996;29(5):320-6. doi: 10.1111/j.1365-2591.1996.tb01392.x

75- Gulabivala K, Briggs PF. Diagnostic dilemma: an unusual
presentation of an infected nasopalatine duct cyst. Int Endod J.
1992;25(2):107-11. doi: 10.1111/§.1365-2591.1992.tb00744.x

76- Modi K, Padmapriya R, Elango S, Arul B, Natanasabapathy
V. Nonmalignant nonendodontic lesions mimicking periapical
lesions of endodontic origin: a systematic review. J Conserv Dent.
2022;25(3):214-25. doi: 10.4103/jcd.jcd_13_22

77- Gnanasekhar JD, Walvekar SV, Al-Kandari AM, Al-Duwairi Y.
Misdiagnosis and mismanagement of a nasoplatine duct cyst and
its corrective therapy. A case report. Oral Surg, Oral Med, Oral
Pathol, Oral Radiol Endod. 1995;80(4):465-70. doi: 10.1016/s1079-
2104(05)80372-5

78- Blaya-Tarraga J, Cervera-Ballester J, Penarrocha-Oltra D,
Penarrocha-Diago M. Periapical implant lesion: a systematic review.
Med Oral Patol Oral Cir Bucal. 2017; 22(6):e737-e749. doi: 10.4317/
medoral.21698

79- Ortega A, Farifia V, Gallardo A, Espinoza I, Acosta S. Nonendodontic
periapical lesions: a retrospective study in Chile. Int Endod J.
2007;40(5):386-90. doi: 10.1111/j.1365-2591.2007.01232.x

80- Lee HS, Yang S, Han JY, Kang JH, Kim JE, Huh KH, et al. Automatic
detection and classification of nasopalatine duct cyst and periapical cyst
on panoramic radiographs using deep convolutional neural networks.
Oral Surg Oral Med Oral Pathol Oral Radiol. 2024;138(1):184-95. doi:
10.1016/j.0000.2023.09.012

81- Suter VG, Jacobs R, Briicker MR, Furher A, Frank J, von Arx T, et al.
Evaluation of a possible association between a history of dentoalveolar
injury and the shape and size of the nasopalatine canal. Clin Oral
Investig. 2016;20(3):553-61. doi: 10.1007/s00784-015-1548-7

82- Janovic A, Bracanovic D, Antic S, Markovic-Vasiljkovic B.
Morphological CBCT parameters for an accurate differentiation between
nasopalatine duct cyst and the normal nasopalatine canal. Head Face
Med. 2024;20(1):54. doi: 10.1186/s13005-024-00458-6

83- Mraiwa N, Jacobs R, van Cleynenbreugel J, Sanderink G, Schutyser
F, Suetens P, et al. The nasopalatine canal revisited using 2D and 3D
CT imaging. Dentomaxillofac Radiol. 2004;33:396-402. doi: 10.1259/
dmfr/53801969

84- Benavides E, Krecioch JR, Connolly RT, Allareddy T, Buchanan
A, Spelic D, et al. Optimizing radiation safety in dentistry: clinical
recommendations and regulatory considerations. J Am Dent Assoc.
2024;155(4):280-93.e4. doi: 10.1016/j.adaj.2023.12.002

J Appl Oral Sci. 12112 2025;33:€20240539



	3znysh7
	3dy6vkm
	_1t3h5sf
	4d34og8
	2s8eyo1
	26in1rg
	lnxbz9
	35nkun2
	44sinio
	2jxsxqh
	z337ya
	1y810tw
	4i7ojhp
	2xcytpi
	1ci93xb
	3whwml4
	qsh70q
	3o7alnk
	ihv636
	3as4poj
	1pxezwc
	49x2ik5
	2p2csry
	147n2zr
	32hioqz
	1hmsyys
	_41mghml

