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ECTOPIC TEETH IN THE MAXILLARY SINUS

Abstract. Dental ectopia is a rare developing anomaly characterized by a change in the normal eruption pathway of a de-
ciduous, permanent or supernumerary tooth. In some cases, ectopic teeth are present in the non-dentate area like maxillary
sinus. The article presents cone beam computed tomography data of 7 asymptomatic patients with teeth totally or partially
located inside the maxillary sinus. Dentigerous cysts and odontomas can cause displacement of impacted teeth into ectopic
positions.
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SKTOIIUS 3YBOB B BEPXHEYEJ/JIIOCTHYIO ITA3YXY

AHHOTanus. DKTonus 3y00B — aHOMAaJINs PAa3BUTHUS, CBA3aHHAS C N3MEHEHHEM HOPMAaJIbHOTO ITyTH MPOPE3bIBAHUS MO-
JIOYHOT0, MOCTOSIHHOTO MJIM CBEPXKOMIIIEKTHOTO 3y0a. B HEKOTOPBIX citydasx 3y0bl 0OHAPy KMBAIOTCS JaleKko OT MecTa UX
3aKJIaJKu, HATPUMED B BEPXHEUETIOCTHON nmaszyxe. B craThe mpeacTaBiaeHbl JaHHbIE KOHYCHO-Ty4€BOH KOMITBIOTEPHOI TO-
Morpaduu 7 NanueHTOB, y KOTOPHIX OJAMH HJIM HECKOJIBKO 3yOOB OBLIN MOJHOCTHIO UM YaCTUYHO PACIIOIOKEHBI B MTOJIOCTH
BEPXHEUEIIOCTHON Ma3yxu. Bo Becex ciayuasx KIMHUYECKas CUMIITOMAaTHKa OTCYTCTBOBajia. CMelleHHe peTCHUPOBaHHBIX
3y0O0B B BEPXHEUCIIOCTHYIO [Ia3yXy MOT'YT BBI3BIBATh (DOJUIUKYIISIPHBIE KHUCTHI H OJTOHTOMBL.

KuroueBble cjioBa: SKTONMHUECKUH 3y0 (9KTONuUs 3y0a), BEpXHEUETIOCTHAS Ma3yXa, (GOJUINKYJISIpHAst KUCTa, OIOHTOMA,
KOHYCHO-JIy4eBasi KOMITBIOTEPHAst TOMOT paust
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Introduction. Dental ectopia is rare developmental anomaly characterized by a change in the nor-
mal eruption pathway of a deciduous, permanent or supernumerary tooth [1]. The prevalence of ectopic
impaction is different for individual teeth and differs across regions [2]. Ectopic teeth can be located in
the dentate and non-dentate regions of upper and lower jaw such as maxillary sinus (MS), mandibular
condyle, coronoid process, or located near the orbital floor, the floor of the nasal cavity or in the mental
region [3].

Detection of tooth/teeth in the MS occurs during radiological examination for any reason and is often
unexpected [4]. Such teeth usually cause sinonasal or ophthalmic symptoms, but asymptomatic cases are
less reported [3].

Dentigerous cysts surrounding impacted teeth often displace teeth into ectopic positions [S]. Odon-
tomas are odontogenic benign tumors composed of different dental tissues, including enamel, dentin,
cementum and, in some cases, pulp tissue [6]. Odontomas of intraosseus location can cause impaction of
neighboring teeth [4].

Materials and research methods. Seven cone-beam computed tomography (CBCT) scans of den-
tal patients of outpatient clinics of Minsk, Belarus, with ectopic teeth in maxillary sinus for the years
2020-2021 were studied in this article. All cases were subdivided into two groups: 1) cases with ectopic
permanent or supernumerary teeth (ectopic eruptions) in the maxillary sinus (cases 1-5); 2) cases with
odontoma or odontogenic cyst associated with ectopic permanent teeth in the maxillary sinus (cases 6, 7).
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Publication of these case reports was approved by the Ethics Committee of Belarusian State Medical
University, Minsk (protocol #3 from January 25, 2021). Informed consents from all patients for the pur-
pose of publication of case details and images were obtained.

Research results. Case presentations. Ectopic third molar inside maxillary sinus. The case pres-
ents 50-year-old female examined prior to endodontic treatment. CBCT revealed a fully formed third
molar with shortened single root inside the left MS, surrounded by a thin radiopaque layer of compact
bone, which was adjacent the posterolateral wall of the sinus in its lower 1/3 (Fig. 1). Left axillary sinus
did not show any radiographic signs of sinusitis.

Fig. 1. CBCT, coronal (@) and axial (b) images showing ectopic left maxillary molar inside the maxillary sinus

Ectopic impaction of the upper right canine. The case presents 45-year-old female examined prior to
dental implantation of first mandibular molars. CBCT revealed a fully formed mesioangularly impacted
right upper permanent canine located in the region of the base of the alveolar process. The apical 1/3
of the root with a curved apex protruded into the lumen of the right maxillary sinus. The crown of the
canine adjoined the root apex of the right second incisor. The impacted tooth was totally enclosed inside
its bony crypt' (Fig. 2). Radiographic features of sinusitis were not present.

Fig. 2. CBCT, coronal (a), axial (b), reformatted axial (c), and three-dimensional reconstructed images (d)
showing impacted ectopic right upper canine

!'Cortical plate in the developing alveolar bone that encloses tooth germs before eruption.
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Multiple supernumerary teeth inside maxillary sinus. The case presents 45-year-old male with multiple
supernumerary teeth (paramolars) on the level of permanent molars inside maxillary sinus and its floor
(Fig. 3). Cortical plates were not visualized around the crowns of ectopic teeth. Spatial resolution
of CBCT images does not allow us to state with certainty that eruption of supernumerary teeth into the
sinus cavity has occurred. Both maxillary sinuses did not show any radiographic signs of sinusitis.

-
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Fig. 3. CBCT, coronal (a), sagittal (b), and axial (c) images showing multiple (three)
supernumerary inverted paramolars (arrows) erupted into the maxillary sinus

Ectopic inverted tooth 2.8 in the maxillary sinus. The case presents 29-year-old female examined
prior to dental prosthetic treatment. CBCT revealed ectopic inverted fully formed single rooted left third
molar (Fig. 4). Tooth crown and cervical third of the root were observed in the maxillary sinus. The
tooth was totally surrounded by its bony crypt. Left maxillary sinus did not show any radiographic signs
of sinusitis.

Fig. 4. CBCT, coronal (a), and sagittal (b) images showing ectopic inverted tooth 2.8

Mesiodens in the maxillary sinus. The case presents 26-year-old female examined for pathology
of the temporomandibular joint. CBCT showed the presence of mesiodens in the maxillary sinus. Fully
formed microdent tooth (mesiodens) having root dilaceration surrounded by its bony crypt was located
horizontally inside bone at the base of alveolar process on the level of teeth 2.1-2.3, the crown of tooth
was displaced into palatal recess of maxillary sinus (Fig. 5). Radiographic signs of sinusitis were not
present in both sinuses.

Complex odontoma associated with impacted tooth 2.6. 30-year-old male examined before prosthetic
rehabilitation of the edentulous posterior maxilla. CBCT revealed a well-demarcated lesion inside the
left maxillary sinus measuring 1.53 cm in greatest dimension, which included fragments of tooth tissues
and radiolucent areas (Fig. 6). The impacted inverted first molar was intimately associated with the
lesion and surrounded by a thin cortical plate. The apices of the fused molar roots reached the upper wall
of the sinus at the level of the infraorbital canal. Drainage of the left maxillary sinus was not disturbed;
signs of sinusitis were not present.
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Fig. 6. CBCT, coronal (a), and sagittal (b, ¢) images showing complex odontoma associated with impacted inverted tooth 2.6

Dentigerous cyst associated with ectopic maxillary third molar. The case presents 46-year-old
asymptomatic male examined prior to dental prosthetic treatment. CBCT revealed a well-demarcated
radiopaque lesion occupying right maxillary sinus and displacing third maxillary molar to the level
of fontanelle (Fig. 7). The lesion was associated with the dental crown of the impacted tooth and attached
at the cementoenamel junction. The tooth roots were curved and prolapted into the nasal cavity by 4.4 mm
(under the nasal mucosa). According to the imaging features, the diagnostic hypothesis was a dentigerous
cyst. The cyst had caused destruction of the alveolar bone at the right maxillary molar region. The right
ostiomeatal unit was not obstructed.

a b c

Fig. 7. CBCT, coronal (a), axial (b), and sagittal (c) images showing soft-tissue mass occupying almost the entire right
maxilla R y sinus and involving ectopic third maxillary molar

Discussion. The presence of an ectopic tooth in the non-dentate area like maxillary sinus is very
rare [4]. According to Lamb et al. [8], 35 of such cases were reported in English language literature from
1927 to the first decade of the 2000s. Ectopic teeth may or may not be associated with clinical symptoms.
Ectopic teeth in the maxillary sinus can cause local sinonasal symptoms [9]. Presented article describes
CBCT data of seven asymptomatic patients with ectopic teeth in the maxillary sinus.

A rarity case (#3 of the article) was the presence of multiple supernumerary teeth partially erupted
inside maxillary sinus bilaterally without other symptoms of syndromes associated with multiple ectopic
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teeth. Search on PubMed utilizing keywords such as “ectopic,” “teeth,” “maxillary sinus”, “supernu-
merary”, “multiple” did not show any similar cases.

Some reports suggest an association of ectopic teeth with dentigerous cysts [10]. Dentigerous cysts
are the most frequent type of developmental odontogenic cysts associated with unerupted teeth. They
develop due to the accumulation of fluid between the crown of an impacted tooth and the reduced enamel
epithelium or between the layers of enamel epithelium. Thus, the cyst encloses the crown and is attaches
to the tooth at the cementoenamel junction [11, 12]. The incidence of dentigerous cyst formation around
unerupted teeth is about 1.44 % [13]. Dentigerous cyst associated with an ectopic tooth in the maxillary
sinus is very rare [1]. Case #7 of the article presents a dentigerous cyst associated with third maxillary
molar displaced to the level of the maxillary sinus fontanelle. The sinus cavity was subtotally occupied
with lesion but the patient had no any sinonasal complaints.

Odontoma is a benign calcified odontogenic tumor composed of odontogenic epithelium and odon-
togenic mesenchyme and constitute about 22 % of all odontogenic tumors of the jaws [14]. Complex
odontoma is a malformation in which all tooth tissues are presented, but located in a more or less random
order; whereas a compound odontoma is a malformation in which all tooth tissues form a set of tooth-
like structures [15]. Odontomas are usually asymptomatic and frequently revealed incidentally during
x-ray examinations [6]. Case # 6 presents a complex odontoma, which made the process of eruption of
the permanent upper molar impossible, and the continued growth of the tumor caused its displacement
inside maxillary sinus.

Those parts of the ectopic teeth, which were located inside the maxillary sinus from cases #1-5,
were surrounded by their bony crypts (except crowns of supernumerary paramolars from case #3). This
fact indicates that ectopic teeth did not erupt into the maxillary sinus.

Conclusion. The article presents seven cases of ectopic teeth that were diagnosed within maxillary
sinus as an accidental radiological finding, since they were not accompanied by maxillary sinusitis
symptoms. CBCT is crucial for determining the exact location and morphology of such teeth, as well as
their relationship with the surrounding anatomical structures. Surgical removal of such teeth is preferred
due to the tendency of impacted teeth to form odontogenic cysts or tumors.
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