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Abstract

Background: Nasopalatine duct cyst (NDC) is the most common non-odontogenic cyst in the oral cavity. Clini-
cally it is not difficult to suspect these lesions based on clinical and radiographic appearance. However, the his-
topathological diagnosis may be difficult due to the broad morphological diversity of these lesions. The objective
was to analyze the clinicopathological features of NDCs diagnosed in two oral and maxillofacial pathology ser-
vices in the Brazilian northeast.

Material and Methods: A retrospective clinicopathologic study was performed. A total of 18,121 clinical records
of oral lesions from two oral and maxillofacial pathology services in Brazil were analyzed (2000-2020). All NDCs
cases were revised and demographic, clinical, radiographic, and histopathological data were collected.

Results: Among 18,121 diagnoses in the oral pathology services, 45 (0.2%) were NDCs. The series comprises 24
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males (53.3%) and 21 females (46.7%), with a mean age of 43.2 years-old. Most lesions were asymptomatic (n = 27,
60%) with an mean size of 2.1 cm. Microscopically, the non-keratinized stratified squamous epithelium was the most
common (66.7%). However, in 88.9% of cases, the epithelial lining was varied and composed of two or more types of
epithelium. There was no significant association between the type of epithelium and the size of the cysts (p = 0.389).
Nerve, blood vessels, hemorrhage, and chronic inflammatory infiltrate were commonly observed. In contrast, there
was a low frequency of mucous glands, sebaceous glands, cholesterol clefts, and multinucleated giant cells.
Conclusions: The clinical, radiographic, and microscopic findings observed in this study are similar to those reported
in the literature. Due to the morphological diversity of NDC, it is needed to correlate its histopathological features
with the clinical and radiographic findings to establish a correct diagnosis.

Key words: Oral cavity, oral pathology, nonodontogenic cysts, diagnosis.

Introduction 2000 and June 2020 were retrieved from the archives of
Non-odontogenic cysts (NOC) comprise a group of le- two referral Brazilian oral and maxillofacial pathology
sions that affect the oral and maxillofacial region. They services: University of Fortaleza (Unifor), Fortaleza,
vary about histogenesis, occurrence, clinicopathologi- Ceara, Brazil; and Tiradentes University (UNIT), Ara-
cal features, biological behavior, and treatment. Among caju, Sergipe, Brazil. Clinical data were collected from
the NOC, the nasopalatine duct cyst (NDC) is the most the clinical records and evaluated. Cases with data re-
common and has a reported incidence between 32.8% garding sex, age, location, radiographic characteristics,

and 68.8% (1,2). Although the pathogenesis of NDC is lesion size, symptomatology, and/or clinical diagnosis
still uncertain, it is suggested that its development is were included, while cases without formalin-fixed par-
due to a probable spontaneous cystic degeneration of affin-embedded sufficient material to perform the histo-
the epithelial remnants present in the nasopalatine duct pathological analysis were excluded.

or by the stimulation of these remnants through physical Histopathological analysis was performed under a light
or biological factors, which would cause proliferation microscope (Olympus CX31, Olympus Japan Co., To-
and degeneration (3-5). kyo, Japan). Five-micrometer hematoxylin and eosin-
Generally, NDC is often diagnosed between the fourth stained sections were obtained from each case. Two oral
and sixth decade of life and exhibits a slight predilec- pathologists reevaluated the morphological features of
tion for males (2,3). This lesion is clinically presented the lesions according to those described by Barros ef al.
as swelling in the anterior region of the maxilla in ap- (5). Briefly, morphological features of the cystic lining
proximately half of the patients. However, some cases epithelium (epithelium type, presence of goblet cells,
are discovered in the routine clinical and radiograph- and subepithelial hyalinization) and the cystic capsule
ic examination as an incidental finding due to lack of (inflammatory infiltrate, nerves, blood vessels, pres-
symptoms and slow growth. Also, NDC may exhibit a ence of hemorrhage, melanin, glandular tissue, carti-
wide variety of histological features related to both cys- lage, cholesterol clefts, and multinucleated giant cells)
tic lining epithelium and fibrous capsule (3,5,6). Thus, a were considered in the microscopic examination.
proper clinical and radiographic examination and care- - Statistical analysis

ful histopathological analysis are essential to ensure the Data were analyzed and described using the Statisti-
correct diagnosis and establish a conservative surgical cal Package for the Social Sciences 22.0 (SPSS, IBM
approach (3,7). Corp., Armonk, NY, USA). Continuous variables were
Although several studies have investigated the occur- expressed as mean and standard deviation. Categori-
rence and clinicopathological features of NDCs (3- cal variables were expressed as the absolute number
5,8-11), the results have shown slight variations in the of cases and percentage values. Fisher's exact test was

prevalence, clinical, and histopathological features in performed to evaluate the association between the type
different populations. Thus, the objective of this study of cystic lining epithelium and the size of the cyst. The

was to analyze the clinicopathological features of NDCs level of significance was set at 5% (p < 0.05).

diagnosed in two oral and maxillofacial pathology ser-

vices in the Brazilian northeast to provide a basis for a Results

better understanding of this uncommon lesion. In the present study, both oral and maxillofacial pa-
thology services received 18,121 surgical specimens

Material and Methods between 2000-2020, of which 45 were diagnosed as

- Study design NDCs (0.2%). As described in Table 1, there was a

In this retrospective cross-sectional clinicopathologi- slightly higher frequency of NDC in male patients (n =

cal study, cases of NDCs diagnosed between January 24; 53.3%) (male-to-female ratio of 1.1:1).
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Table 1: Frequency of clinical features of nasopalatine duct cysts.

Clinical Features n (%)
Sex

Male 24 (53.3%)
Female 21 (46.7%)
M:F 1.1:1
Age (years)

0-9 0 (0)
10-19 2 (4.4
20-29 8 (17.8)
30-39 14 (31.2)
40-49 10 (22.2)
50-59 6 (13.3)
60-69 5(11.1)
>70 0 (0)
Range 19 — 67
Mean = SD 40.3 £13
Size of the cyst (cm)

Range 0.5-5.0
Mean + SD 2111
Symptomatology

Asymptomatic 27 (60%)
Symptomatic 9 (20%)
Not Informed 9 (20%)

Abbreviations: (SD) Standard deviation; (cm) centimeters
NDCs were diagnosed in patients ranging from 19 to 67

years-old and the mean age was 40.3 + 13 years-old. Pa-
tients in the fourth (30-39 years-old) (n = 14; 31.2%) and

%
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Fig. 1: Histopathological features of the epithelial lining of nasopalatine duct cysts (He-
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fifth (40-49 years-old) (n = 10; 22.2%) decade of life were
most affected. Clinically, nasopalatine duct cysts present-
ed as swellings of slow growth in the anterior maxilla,
sometimes causing the obliteration of the nasolabial fold.
Most of cases were asymptomatic (n = 27; 60%), but pain
and discomfort had also been mentioned (n = 9; 20%).
Overall, radiographs showed well-defined solitary round
or oval radiolucent lesions with sclerotic borders in the
periapical region or between maxillary central incisor
roots. Occasionally, the lesions exhibited inverted pear-
shape or heart-shape due to overlapping of the nasal spine.
The lesions ranged from 0.5 to 5.0 cm and had a mean size
of 2.1 + 1.1 cm (Table 1). In most cases, thermal and elec-
trical dental pulp tests were performed to determine pulp
vitality and aid in the differential diagnosis. Most lesions
were associated with vital teeth (n = 33, 73.3%). Regard-
ing clinical hypothesis, about 46.7% of cases (n = 21) were
diagnosed as NDCs. Other presumptive diagnoses had
included mainly cystic lesions such as periapical cysts,
dentigerous cysts, and nasolabial cysts. Excisional biopsy
was performed in 82.2% (n = 37) of the cases analyzed.
Morphologically, the epithelial lining of NDCs was clas-
sified into two groups according to the type of epithelium
predominant. The most frequent type was non-keratin-
ized stratified squamous (n = 30; 66.7%) (Fig. 1) followed
by ciliated pseudostratified columnar epithelium (n = 15;
33.3%) (Fig. 1), alone or in combination with other epi-
thelium types (Fig. 1).

matoxylin and Eosin) - Cystic lesion lined by (A - 100 um) non-keratinized stratified
squamous epithelium, (B - 100 pm) ciliated pseudostratified columnar epithelium, and
(C - 50 um) simple cuboidal epithelium. (D - 100 pm) Lesion showing morphological
variation in the cystic epithelial lining, highlighting the transition from non-keratinized
stratified squamous epithelium to ciliated pseudostratified columnar epithelium. (E -
100 pum) Subepithelial Hyalinization. (F - 50 um) Goblet Cells.
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Regarding the NDCs cases with a predominance of
non-keratinized stratified squamous epithelium, only
1 case (3.3%) was exclusively lined by this epithelium.
Most cases were partially lined by a combination of cili-
ated pseudostratified columnar epithelium and simple
cuboidal epithelium (n = 10; 33.3%) (Fig. 1) or only by
ciliated pseudostratified columnar epithelium (n = 10;
33.3%). In NDCs with a predominance of ciliated pseu-
dostratified columnar epithelium, only 4 cases (26.6%)
were exclusively lined by this epithelium type, 5 cases
(33.3%) were partially lined by non-keratinized strati-
fied squamous epithelium, and 5 cases (33.3%) were
partially lined by a combination of non-keratinized
stratified squamous epithelium and simple cuboidal
epithelium (Table 2). Overall, in most cases (n = 40;
88.9%), the epithelial lining varied and was composed
of two or more epithelium types (Fig. 1). Subepithelial

Clinicopathological features of nasopalatine duct cysts

hyalinization (Fig. 1) and goblet cells (Fig. 1) were ob-
served in 19 (42.2%) and 11 (24.4%) cases, respectively.
Statistical analysis did not reveal a significant associa-
tion between the type of predominant epithelium in the
cystic lining and the size of NDCs (p = 0.389; OR [95%
CI] = 0.47 [0.09-2.33)).

Concerning the cystic capsule components, mild to
intense chronic inflammatory infiltrate was observed
in most cases (n = 35; 77.8%). Blood vessels (n = 44;
97.8%), hemorrhage (n = 37; 82.2%), nerve fascicles (n
= 25; 55.6%), and hemosiderin (n = 16; 35.6%) were also
common findings. Besides, salivary mucous glands (n =
8; 17.8%), cholesterol clefts (n = 6; 13.3%), multinucleat-
ed giant cells (n = 4; 8.9%), and sebaceous glands (n=2;
4.4%) were also seen (Fig. 2). Pigmentation by melanin
and cartilage was not observed in the fibrous capsule in
any of the cases analyzed (Table 2).

2% % 2 Rl 0%, &

Fig. 2: Histopathological features of the fibrou

o

s capsule of nasopalatine duct cysts (Hematoxylin and Eosin)

A0

- Fibrous cystic capsule showing the presence of (A - 100 um) nerve, (B - 200 pm) hemosiderin, (C - 50 pm)
hemorrhage, (D - 200 um) mucous glands, (E - 100 um) sebaceous gland, and (F - 100 pm) cholesterol clefts
associated with multinucleated giant cells.
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Table 2: Absolute and relative frequency of histopathological features of nasopalatine duct cysts.

Histopathological Features n (%)
Cystic Lining Epithelium
Predominance of non-keratinized stratified squamous epithelium 30 (66.7)
Fully lined by non-keratinized stratified squamous epithelium 1(3.3)
Partially lined only by ciliated pseudostratified columnar epithelium 10 (33.3)
Partially lined only by simple cuboidal epithelium 9 (30.1)
Partially lined by ciliated pseudostratified columnar epithelium and
. ) Y 10 (33.3)
simple cuboidal epithelium
Predominance of ciliated pseudostratified columnar epithelium 15 (33.3)
Fully lined by ciliated pseudostratified columnar epithelium 4 (26.6)
Partially lined only by non-keratinized stratified squamous epithelium 5(33.3)
Partially lined only by simple cuboidal epithelium 1(6.8)
Partially lined by non-keratinized stratified squamous epithelium and
. ; P 5(33.3)
simple cuboidal epithelium
Cystic Capsule
Present 11 24.4)
Goblet Cell
oblet etts Absent 34 (75.6)
P t 19 (42.2
Subepithelial Hyalinization Ar]:::;t Y ((57. 8;
Absent 10 (22.2)
Mild 24 (53.3)
Vi tory Infiltrat
nflammatory Infiltrate Modorato 920)
Intense 2 (4.5)
Chronic 31 (88.6)
Type of Inflammation Acute 0 (0)
Mixed 4 (11.4)
N Present 25 (55.6)
erves
Absent 20 (44.4)
Small 12 (26.7)
Nerve Size Medium 6 (13.3)
Large 7 (15.6)
Present 44 (97.8)
Blood Vessel
ooa ressels Absent 122)
Small 28 (62.2)
Vessel Thickness Medium 10 (22.2)
Large 6 (13.3)
o y Present 37 (82.2)
emorrhage
& Absent 8 (17.8)
Present 16 (35.6)
H ideri
crostdert Absent 29 (64.4)
. Present 0 (0)
Mel
crann Absent 45 (100)
Present 8 (17.8)
Mi Gland
Heons fan Absent 37 (82.2)
Present 2 (4.4)
Seb Gland
eoaceons b Absent 43 (95.6)
Present 0(0)
Cartil
artrase Absent 45 (100)
Present 6 (13.3)
Cholesterol Cleft
olesterol Clefts Absent 39 (86.7)
Present 4 (8.9)
Multi .
ultinucleated Giant Cells Absent 21 OL1)
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Discussion

The present study analyzed the occurrence of NDCs in
two reference services in the histopathological diagno-
sis of oral and maxillofacial lesions to contribute to the
knowledge about the NDC features. Consequently, the
clinical and radiographic characterization performed
here may assist the dentist in the clinical diagnosis of
this lesion. Besides, by demonstrating the morphologi-
cal diversity of this lesion, our findings may help the
recognition of the structures that comprise the epithe-
lial lining and cystic capsule of the NDC, thus facili-
tating its histopathological diagnosis by oral patholo-
gists.

The NDC represented 0.2% of the total lesions diag-
nosed in the referred oral pathology services in the
present investigation (2000-2020), similar to previ-
ous studies conducted in other oral pathology ser-
vices (5,12). NDCs can occur at any age, from chil-
dren to elderly patients; however, they mainly affect
adults between the fourth and sixth decade of life
(3,8,9,11,13,14), similar to the current study. Although
some previous studies do not show sex predilection
(3-5,8-10), the current study revealed a slight male
predominance (53.3%), with a male-to-female ratio of
1.1:1. Similarly, some studies have reported a higher
prevalence of NDC in men (11).

Clinically, NDC may be characterized as an asymp-
tomatic lesion, and this fact may cause its discovery
only through routine radiographic examination. Be-
sides, in general, its radiographic images reveal a well-
defined rounded or ovoid radiolucent lesion, and it is
reported that images with a heart-shape may be less
frequent (6,8). These reports are consistent with data
obtained in the present study since 60% of the cases
were asymptomatic. Also, the lesions were radiograph-
ically described as round or oval well-circumscribed
radiolucent images with occasional cases exhibiting
inverted pear-shape or heart-shape, and mean size of
2.1 £ 1.1 cm. In this way, the obliteration of the naso-
labial fold caused by the swelling in the anterior max-
illa, as well as the radiographic features observed, may
explain the clinical hypotheses observed in the clinical
records of our sample since several odontogenic and
non-odontogenic lesions may do clinical and radio-
graphic differential diagnosis with nasopalatine duct
cyst (8,13).

The most common lesions included in the differential
diagnosis of NDCs include inflammatory processes
result from pulp necrosis, such as periapical cysts and
granulomas. In these circumstances, the pulp vital-
ity test helps rule out lesions of endodontic origin (8).
Also, other cysts such as odontogenic keratocysts may
present as osteolytic lesions with regular borders in
the periapical or interradicular region of anterior teeth.
In our study, NDCs were frequently overlooked in the
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differential diagnosis despite their classic clinical and
radiographic features. Only 46.7% of cases were clini-
cally diagnosed as NDCs, demonstrating the unfamil-
iarity of NDCs among clinicians and dentists. These
results emphasize the need to expand differential diag-
noses of radiolucent lesions in the anterior maxillary
midline and to include NDCs. Interestingly, a differen-
tial diagnosis frequently considered by clinicians was
the nasolabial cyst (NC). Although these lesions may
appear in areas adjacent to the bone at the apex of the
root of the incisors, just beneath the lip, they are rare
in this location (15). Usually, NCs are often located lat-
erally to the midline in the nasolabial sulcus. Besides,
NCs are soft tissue lesions with no bone involvement,
and their visualization is not possible in radiographic
exams, unlike the NDC (15).

Microscopically, the NDCs are lined by squamous
epithelium, ciliated pseudostratified columnar epithe-
lium, cuboidal epithelium, or a combination of these
histological types (5,9). In the current study, micro-
scopic analysis of the epithelial lining showed a pre-
dominance of non-keratinized stratified squamous
epithelium (n = 30, 66.7%). Of these, only one case
was exclusively lined by squamous epithelium, and 29
showed a combination with ciliated pseudostratified
columnar epithelium and/or simple cuboidal epithe-
lium, similar to previous reports (5). Overall, 88.9%
of the cases exhibited a combination of two or more
types of epithelium. Although we have not observed
a significant association between the type of lining
epithelium and the lesion size, it is believed that the
type of epithelium is related to the position of the cyst
within the incisor canal. Thus, NDCs that develop near
the nasal cavity are more likely to exhibit respiratory
epithelium features. In contrast, cysts near the oral
cavity may exhibit features related to the squamous
epithelium (3,5,6,16,17).

Besides that, great morphological diversity of the
components of the cystic capsule were observed, such
as nerve, vessels, hemorrhage, and hemosiderin, mu-
cous glands, cholesterol clefts, and multinucleated gi-
ant cells, similar to previous studies (3,5,8). Although
melanin pigmentation and cartilage may be observed
in the cystic capsule of CDN (5,8), these findings are
quite unusual. Interestingly, sebaceous glands were
observed in the fibrous capsule of two cases (0.9%) in
the present study. The presence of these glands is un-
common and may also be related to the location of the
cyst within the incisor canal and the proximity of the
lesion to the oral mucosa.

Some studies have suggested that the NDC emerges
from the nasopalatine duct remnants by infections or
local trauma (3,14). On the other hand, the absence of
inflammatory infiltrate suggests a possible spontane-
ous cystic formation of NDCs (5). However, most of



Med Oral Patol Oral Cir Bucal. 2021 Sep 1;26 (5):¢676-83.

our cases (n = 35; 77.8%) had a mild to intense in-
flammatory infiltrate, similar to previous studies
(5,6,14,16,17). These findings have led some authors to
propose that the NDC develops through mechanisms
similar to the periapical cyst. Local stimuli such as
inflammation, irritation, or infections could cause the
proliferation of epithelial remnants of Malassez and
consequently give rise to these lesions (6). However,
most NDCs are painless lesions discovered in imaging
exams as incidental findings. Also, the patients have
not frequently reported trauma history. Another hy-
pothesis suggests that the lesions develop by mecha-
nisms similar to mucus retention cysts and salivary
duct cysts related to mucous glands in the maxillary
sinus or nasal mucosa (6). The exact etiology of NDCs
remains uncertain (5). Further investigations are still
necessary to understand and elucidate the pathogen-
esis of these cysts.

The treatment of choice for NDC is surgical excision
and curettage. Also, the size and the positioning of
the cyst determine the ideal surgical approach (pala-
tal or labial). However, marsupialization has been
proposed as an alternative treatment for large cysts
(5,11,18,19). In the current study, most NDCs were
treated by excision surgical (excisional biopsy). Per-
foration to the nasal floor, oro-nasal communication,
fistula, injuries to adjacent teeth, infections, hemor-
rhage, and paresthesia of the anterior palatal region
are complications commonly associated with the
treatment of this lesion (8,11,16,18). Unfortunately, it
was not possible to determine the recurrence rates of
the NPDs of the present study due to many cases with
incomplete clinical descriptions and lack of follow-
up. However, the literature reports recurrence rates
relatively low, ranging from 2% to 11% of cases (5).
In summary, the clinical and radiographic findings ob-
served in this study are similar to those reported in the
literature. Less than half of the cases were clinically
suspected as NDCs, demonstrating little familiarity
of dentists with these lesions and the need to include
NDCs in the differential diagnoses of radiolucent le-
sions in the anterior maxillary midline. Non-keratin-
ized stratified squamous epithelium is the most fre-
quent type of epithelium in the NDC cystic lining. In
the cystic capsule, nerve, blood vessels, hemorrhage,
and chronic inflammatory infiltrate are frequently
observed. Due to the varied epithelial lining and the
broad morphological characteristics in the fibrous cap-
sule, misdiagnosis may occur. Therefore, pathologists
must be aware of the broad morphological diversity of
NDC and correlate them with the clinical and radio-
graphic findings to onset a correct diagnosis.
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