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Abstract
Odontoma is a common odontogenic tumour in the maxilla-mandibular region, but whose occurrence is
rare within the maxillary sinus. The objective of the present study was to report a case of surgical
removal of an extensive complex odontoma from within the maxillary sinus by using the Le Fort I
osteotomy. A 22-year-old male patient presented an asymptomatic radiopaque lesion with well-de�ned
margins in the right sinus cavity. The treatment consisted of surgical removal by using the Le Fort I
osteotomy to facilitate access, full excision of the lesion and maintenance of bone integrity. The
treatment was considered safe and effective as it allowed adequate access and low post-operative
morbidity.

Introduction
The term odontoma was �rst introduced in 1867 by Paul Broca to describe any tumour lesion of
odontogenic origin [1]. The Word Health Organisation (2017) classi�es it as a mixed benign odontogenic
tumour [2]. Nowadays, odontoma is not considered a true tumour and has been de�ned as a
hamartomatous malformation consisting of dental tissues, mainly enamel and dentine with different
proportions of pulp and cement [3, 4].

Odontoma, the most common, accounts for approximately 48.4% of the odontogenic tumours, being
diagnosed during the �rst two decades of life [5]. It can be further classi�ed as compound (with multiple
tooth-like structures) and complex (an amorphous mass of disorderly arranged dental tissues), in which
the latter usually occurs in the posterior region of the mandible or anterior region of the maxilla, but being
rare in the maxillary sinus [2, 6].

The treatment for odontomas consists of periodical follow-up or surgical excision. Small-medium sized
odontomas can be usually removed without di�culties depending on its localisation and proximity to
adjacent structures. Nevertheless, access to extensive odontomas may be complicated [3, 6]. In 1988,
Armstrong and Bhardwaj were the �rst authors reporting the use of Le Fort I osteotomy for removal of an
odontogenic tumour [7]. Despite not being a new technique for treatment of lesions in the middle third of
the face, there are only two cases in the literature reporting the use of the technique for removal of an
intra-sinus complex odontoma [7, 8].

The objective of the present study was to report a case of surgical removal of an extensive odontoma
from within the maxillary sinus by using the Le Fort I osteotomy, as well as to present a complete
literature review of similar cases.

Case Report
A 22-year-old male patient with no systemic disease initially sought dental care for orthodontic treatment.
Panoramic radiograph showed presence of radiopaque image in the maxillary right sinus and the patient
was then referred to the Oral-Maxillofacial Surgery Service of the Federal University of Juiz de Fora
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Hospital (HU-UFJF/EBSERH, Juiz de Fora, Minas Gerais, Brazil). Clinically, the patient presented neither
facial swelling nor symptoms suggesting presence of pathology in the maxillary right sinus.

The patient was submitted to image acquisition by means of cone beam computed tomography (CBCT)
operating at FOV of 6 x 8 cm, acquisition time of 17s, 120 kVp, 5mA, isotropic voxel size of 0.4 mm and
14-bit grey levels. The tomographic images were segmented and reconstructed three-dimensionally,
indicating the presence of lesion in the sinus cavity in association with a retained tooth (i.e. second
molar) and hyperdense pattern suggestive of mineralised tissue. From multiplanar reconstructions of the
tomographic images, it was observed that the lesion showed well-de�ned margins extending
anteroposteriorly and lateromedially for approximately 40 mm and 25 mm, respectively, and height of 46
mm (Fig. 1). The patient was submitted to incisional biopsy for histopathological exam and the
diagnosis was of complex odontoma.

The surgical procedure for complete removal of the lesion was performed under general anaesthesia.
Firstly, the surgical access to the maxilla was obtained buccally by detachment of the subperiosteal non-
keratinised mucosa extending from the �oor of the nasal fossa to the pterygo-maxillary region. Le Fort I
osteotomy was performed by using a reciprocating saw (Stryker-CORE System) and �nished with chisels.
After osteotomy in the pterygo-maxillary region and maxillary mobilisation (Fig. 2A), the access to the
sinus cavity was made possible and the lesion divided into several fragments for removing them
completely from the cavity, thus facilitating the maintenance of the integrity of the bone walls of the
maxillary sinus, Next, the walls of the maxilla were levelled by using rotary burs. An inter-occlusal surgical
guide was positioned in order to stabilise the maxilla and the mandible by means of maxillo-mandibular
block. The maxilla was repositioned by using the �xation system 2.0 with four L-shaped plates
(Engimplan, Materialise Company, Rio Claro, São Paulo, Brazil) in the adjacent regions and piriform and
zygomaticomaxillary openings bilaterally. The anatomopathological pieces removed from the lesion
(Fig. 2B) had irregular shape, rough surface, hard consistency and brownish colour, then being sent to
histological analysis (Fig. 2C-E).

The post-operatory tomographic images suggested proper positioning in addition to evidencing complete
removal of the tumour (Fig. 3). The patient has been followed up for eight months and showing
favourable evolution with occlusal stability, good healing aspect and no post-operatory complication.

The patient signed an informed consent form before undergoing the surgery and to allow publication of
the images. All the procedures were carried out according to the Helsinki Declaration of the World Medical
Association.

Discussion
In order to facilitate the comparison with other similar case reports published elsewhere, we have made a
search on PubMed database by using the keywords [complex odontoma] and [maxillary sinus]. Eighteen
articles on complex odontomas in maxillary sinus were selected, but one did not fully describe the access
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and thus was excluded [9]. However, the search revealed 18 cases in the period between 1956 and 2022,
with one of the articles reporting on two patients. These data are listed in Table I.

The mean age of the patients was 22.21 ± 8.86 years old, ranging from 11 to 48 years. The male:female
ratio was 2.2:1. Data demonstrated that intra-sinus complex odontoma is more prevalent on the left side
(63.15%), with a mean size of 38 x 34.3 mm. However, there is divergence in the literature as studies
report that the majority of these lesions are detected during the second decade of life (mean age of 14
years), with little or no difference between genders [4].

Although intra-sinus odontoma is not common, the maxillary sinus is a site susceptible to pathologies of
odontogenic origin due to its close anatomical relationship with teeth and periodontal tissues [25]. As
well as in the present case, odontoma is usually found as an incidental radiographic �nding, but the
involvement of maxillary sinus should be carefully evaluated and the lesion removed because its growth
can lead to local and systemic impairment. Among the possible complications associated to odontoma,
one can site deviation or absence of tooth eruption, alveolar bone expansion [7, 8, 11, 14, 16, 18], regional
lymphadenopathy [13, 21], nasal obstruction [10, 13, 19, 23], epistaxis, diplopia and sinusitis [10, 24].
Moreover, cystic formation may concomitantly occur, resulting in bone destruction [15, 21].

Different surgical approaches for removal of tumours in the middle third of the face have been described.
The Caldwell-Luc technique was �rst described by George Caldwell in 1893 and Henri Luc in 1897 as a
surgical approach for lesions in the maxillary sinus [26]. Such an approach is the most used conventional
intraoral technique, in which the lesion is accessed through the anterior and lateral walls of the maxillary
sinus. However, conventional techniques are not recommended for large or posterior lesions due to the
limited visualisation and consequent impairment of the access to the lesion, which can damage the
adjacent structures [27]. Moreover, these approaches also tend to cause bone defects on the sinusal
walls, which may not be repaired and thus require reconstruction with donor site for bone grafting. If
these osteotomy gaps are extensive, then the overlying soft tissues can collapse into the space normally
occupied by those walls [8].

As an alternative to the conventional surgical approaches, the Le Fort I osteotomy provides better access
to lesions located in the posterior region of the maxilla as the lesion’s margins and adjacent bone
structures can be visualised. Therefore, this surgical approach allows accurately delineating the
osteotomies to be performed, which ensures complete resection of the lesion and prevents relapse
consequently [8, 27–29]. It is considered a versatile technique because one can change the horizontal
osteotomy level depending on the location of the tumour and its proximity to other structures, such as
orbit �oor and skull base [30]. Scolozzi & Lombardi [29] emphasise that this technique is not aimed only
at posteriorly located lesions, but also at those involving one or more maxillary walls, thus reducing loss
bone.

In addition to the present study, only Armstrong & Bhardwj [7] and Korpi et al. [8] reported the use of Le
Fort I osteotomy for removal of an intra-sinus complex odontoma. This technique allows better surgical
predictability, causes no occlusal alteration and has low rate of post-operative morbidity. The possible
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complications are the same ones which may occur during the surgical correction of a dento-facial
deformity. Hass Junior et al. [31] performed a systematic review and found that only 8.5% of the patients
submitted to Le Fort I osteotomy had a post-operative complication. The most frequent adverse effects
include haemorrhage, pulp necrosis, bucco-sinusal �stulas (oro-antral) lesions of nasolacrimal duct and
secondary infections [28–31]. In the present case report, there were neither immediate nor long-term
complications.

Conclusion
The surgical approach using the Le Fort I osteotomy was considered safe and effective for removal of
this lesion as it permits better access, surgical predictability and optimal maintenance of the integrity of
the maxillary bone.
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Figure 1

Pre-operative tomographic images of the right maxillary sinus showing (A) three-dimensional
reconstruction; (B) sagittal view; (C) axial view; and (D) coronal view.
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Figure 2

(A) Le Fort I osteotomy (trans-operative); (B) macroscopic aspect of the material removed for analysis; (C-
E) histological sections showing enamel matrix and dentinoid material associated with calci�cation area
(H&E, 100x). 



Page 10/10

Figure 3

Post-operative tomographic images of the right maxillary sinus after eight months showing (A) three-
dimensional reconstruction; (B) sagittal view; (C) axial view; and (D) coronal view.


