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Abstract
Background: Sinoliths are rare calcified masses found in paranasal sinuses, predominantly reported in the maxillary sinus, where they are 

referred to as antroliths.

Frontal and ethmoid sinoliths are distinctly uncommon, and research on ectopic or tooth-like structures in the ethmoid region remains limited.

Case Presentation: A 74-year-old woman presented with a one-year history of nasal obstruction, more pronounced on the right side, 
accompanied by thick nasal secretions, rhinorrhea, a repeated urge to blow her nose, hyposmia, sneezing, and impaired sleep. Non-contrast 
computed tomography revealed a hyperdense lesion in the left frontoethmoidal transition, measuring approximately 10.8 mm in one plane and 8.7 
mm in another, with a coronal image also showing a dimension of approximately 11.4 mm.

Endoscopic sinus surgery, including septoplasty and bilateral functional sinus surgery, was performed, resulting in the removal of a fixed, tooth-
like mass from the left frontoethmoidal/frontal recess region. Histopathology of the mucosa indicated chronic hyperplastic sinusitis with sinonasal 
polyps and eosinophilia, while the hard lesion was identified as tooth-like.

Conclusion: This case presents a combination of radiologic and intraoperative features of both frontal sinolithiasis and ectopic tooth-like 
sinonasal lesions, which differ from previously published reports in the frontoethmoidal location, loose appearance, and absence of known prior 
dental intervention.

High-resolution CT and endoscopic management are central to diagnosis and treatment in such unusual cases.

Introduction

Calcareous masses in the nose or paranasal sinuses have been 
variously described as nasal dens [1], rhinoliths, maxillary sinus 
stones, antral calculi, antral rhinoliths, antroliths, and sinoliths [2].  

 

In 1969, Bowerman introduced the term “maxillary antrolith” to 
differentiate stone formations in the paranasal sinuses from nasal 
stones [3]. Since then, stone formations within the nasal cavity
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have been termed rhinoliths, whereas similar pathologies within 
the maxillary sinus are referred to as antroliths. Rhinoliths and 
antroliths are common in the literature; however, the presence of 
a sinolith is exceedingly rare, particularly in the ethmoid sinus. A 
related but distinct entity is ectopic dentition within the sinonasal 
tract. Sinolith refers to the presence of calcareous collections of 
exogenous or endogenous origin within the frontal [4, 5], ethmoid 
[6-11], or sphenoid sinuses [12, 13].

Pathogenesis of stone formation remains unknown. A 
significant predisposing factor is long-standing infection and poor 
sinus drainage. The purulent fluid becomes concentrated, leading 
to the precipitation of mineral salts and resulting in the complete 
or partial encrustation of an antral foreign body [3-5, 14-17]. 
Anthroliths develop through the gradual deposition of mineral 
salts around an endogenous or exogenous nidus. The central core 
of an antrolith is typically of endogenous origin, less commonly 
of exogenous origin. If the central core arises around normal or 
abnormal tissue, an endogenous origin is assumed. Among these, 
tooth and bone fragments, blood, pus, and fungi are included 
[18-21]. In contrast, exogenous niduses can consist of various 
materials, such as cotton, cellulose [14], paper [22], wood [23], or 
other substances [24].

Antroliths may present with nasal obstruction, chronic 
rhinosinusitis, foul discharge, or facial symptoms. Most reported 
antroliths arise in the maxillary sinus, which makes non-maxillary 
presentations particularly notable.

There have been only a few reported cases of true sinoliths in 
the ethmoid sinus [6-11]. Diagnosis and management protocols 

vary depending on the etiopathogenesis of the sinolith. Frontal 
sinoliths have been reported but remain rare in the literature [4, 5].

Endoscopic removal of an ectopic tooth from the ethmoid 
sinus has been described, supporting the possibility that tooth-like 
lesions may be found outside their expected odontogenic location.

However, a loose tooth-like lesion in the frontoethmoidal recess 
without a history of trauma, dental implantation, or previous 
sinonasal surgery appears to be exceptionally uncommon based on 
currently available reports.

Case Presentation

A 74-year-old woman was referred for possible sinonasal 
surgery after persistent symptoms despite conservative treatment. 
She reported one year of nasal airway obstruction, which was more 
severe on the right than on the left, along with thick secretions, 
rhinorrhea, an urge to blow her nose, hyposmia, sneezing irritation, 
and difficulty initiating and maintaining sleep. She denied any prior 
nasal trauma, previous nasal surgery, allergies, headaches, or facial 
pressure.

Preoperative non-contrast CT of the paranasal sinuses showed 
a well-defined hyperdense lesion in the left frontoethmoidal region 
adjacent to the frontal recess.

The lesion appeared calcified and tooth-like on imaging, with 
measured dimensions of approximately 10.8 mm and 8.7 mm on one 
axial image and approximately 11.4 mm on a sagittal reformation. 
No definite radiologic signs of chronic rhinosinusitis were reported 
bilaterally aside from the focal lesion.

Figure 1A: Coronal CT image demonstrating a hyperdense lesion in the left frontoethmoidal transition, immediately lateral to the nasal 
septum and superior to the ethmoid air cells, consistent with a calcified or odontogenic-appearing mass.
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Figure 1B: Axial CT image showing the same lesion in the left frontal recess/frontoethmoidal region, with on-image measurements of 
approximately 10.8 mm and 8.7 mm.

Figure 1C: Sagittal CT reformation showing the cranio-caudal extent of the lesion, measured at approximately 11.4 mm, located anterior to 
the skull base within the frontoethmoidal drainage pathway.
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Surgical Procedure

Surgery was performed under general anesthesia. After 
positioning with neck extension, topical vasoconstriction was 
achieved, and the nasal vestibular hairs were shortened. Septoplasty 
was carried out through a right hemitransfixion incision with 
mucosal elevation, chondrotomy, resection of deviated septal 
components, and reduction of the bony floor crest while preserving 
bilateral mucosal integrity.

Functional endoscopic sinus surgery was then performed. On 
the left side, the middle turbinate was lateralized, the uncinate 

process was resected, the bulla ethmoidalis was opened, and the 
anterior and posterior ethmoid cells were cleared. The skull base 
was visualized and remained intact. The dissection continued to 
the frontal recess, and the maxillary ostium was widened with 
aspiration of retained secretions. With the help of a 45-degree 
endoscope, markedly thickened mucosa was removed, and a 
fixed tooth-like structure measuring approximately 2 × 1 cm was 
extracted from the left frontoethmoidal/frontal recess region 
(Figures 2 and 3). The structure was not embedded in bone and 
appeared intraoperatively similar to a small deciduous or molar-
like tooth. The skull base remained intact.

Figure 2: Molar-like tooth.

Figure 3: 3D reconstruction of the sinolith.

On the right side, uncinectomy, ethmoidectomy, frontal recess 
dissection, and widening of the maxillary ostium were performed 
in a similar manner, with thickened mucosa but no foreign body 
was found. The resected septal components were reimplanted, the 
hemitransfixion incision was closed, septal splints were fixed with 
mattress sutures, and nasal packing was inserted. All specimens 

were sent for histopathological analysis.

Outcome and Follow-Up

The patient was reviewed at two weeks and four weeks 
following the operative procedure for diagnostic nasal endoscopy 
and endoscopic cleaning of the operative cavity. It was observed 
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that the patient’s symptoms had completely resolved.

Histopathology

Histopathological examination of the sinonasal tissue 
specimens showed chronic hyperplastic sinusitis with sinonasal 
polyps and eosinophilia. The extracted hard lesion was described 
by pathology as a tooth-like structure.

Taken together with the imaging appearance and intraoperative 
findings, this case supports the interpretation of a tooth-like 
calcified lesion in the left frontoethmoidal region.

Discussion

This case is notable because it overlaps with two rare categories 
of published sinonasal pathology: ethmoid/frontal sinoliths and 
ectopic tooth-like lesions. The formation of stone-like structures in 
the paranasal sinuses is rare, with the highest incidence observed in 
the maxillary sinus, followed by the frontal sinus [4, 5], the ethmoid 
sinus [6-11], and the sphenoid sinus [12, 13]. Only a few cases have 
reported ethmoid sinoliths in the global literature to date [6-11].

Rhinoliths, antroliths, and sinoliths may form around 
endogenous debris such as mucus, clot, fungal material [18], or 

bone fragments or around exogenous foreign bodies [23]. Ectopic 
teeth in the sinonasal tract [21] may arise through developmental 
disturbances, displacement, trauma, or odontogenic procedures.

The clinical presentation of stones in the paranasal sinuses 
varies. Common clinical manifestations of a sinolith include nasal 
obstruction, nasal discharge [occasionally foul-smelling], epistaxis, 
postnasal drip, and facial pain or headache [25, 26].

CT scans of the paranasal sinuses aid in diagnosis by 
demonstrating bony density. Osteoma, inverted papilloma, and 
osteoblastoma are the most common differential diagnoses of 
sinoliths [27]. However, the literature indicates that the presence 
of an isolated, distinct bony density without inflammation of the 
paranasal mucosa is usually caused by a sinolith. In contrast, long-
standing infections and an increased number of bony densities 
are more likely to indicate tumors or infections than a sinolith. 
Nevertheless, multiple discrete densities are more likely to be 
associated with a tumor than with an inflammatory lesion [27]. 
Radiodensities may assist in refining a CT diagnosis, but just with 
that, one may not be able to determine whether the density is a 
calcification, ossification, or residual bone [27].

Table 1: Summary of case studies regarding rhinoliths, antroliths, and sinoliths.

Case reports Location Term

(1, 15, 19, 24) Nasal cavity Rhinolith

(17, 28, 29) Nasal cavity and maxillary Rhinolith and antrolith

(2, 3, 14, 16, 18, 20-22, 25, 30-35) Maxillary Antrolith

(21) Ectopic teeth and maxillary Antrolith

(6-11) Ethmoid Sinolith

(12, 13) Sphenoid sinus Sinolith

(4, 5, 36, 37) Frontal sinus Sinolith

Present case Left frontoethmoidal junction Sinolith

Biochemical analyses and infrared spectrography, along with 
histopathology, were performed to determine the composition of 
the sinolith [7, 8]. Infrared spectrography and chemical analyses 
revealed the presence of calcium salts, including phosphate [30], 
carbonate [30], and oxalate [2]; magnesium salts, including 
phosphate [16]; protein [5]; water [16]; organic matter [22]; and 
sometimes the presence of organic matter [33] and fungal elements 
[11]. Sinolith color varied depending on its composition, ranging 
from black or blackish-green to gray, brown, or white [2, 3, 7, 14, 
16, 18, 24, 30]. The most common nidus is often of endogenous 
origin, typically tooth fragments [14, 17, 32] or bone, although 
some authors believe that tooth fragments may be of exogenous 
origin [18, 30, 38]. Histologically, sinoliths exhibit the same 
concentric rings as seen in stones found in other parts of the body 
[31]. Histopathology reveals the presence of osteocytes and bone 
marrow consistent with bone tissue.

The treatment of choice is endoscopic sinus surgery and 
removal of the stone [8, 11, 25].

In the present case, the combination of CT appearance, tooth-
like morphology, and lack of osseous fixation argues against a 
typical osteoma and favors either an odontogenic structure or a 
heavily calcified lesion with tooth-like architecture.

This case also emphasizes the diagnostic value of CT. 
Hyperdense lesions in the frontal recess or frontoethmoidal 
region should prompt consideration of osteoma, sinolith, fungal 
concretion, foreign body, and ectopic odontogenic structures.

Endoscopic sinus surgery offers both definitive diagnosis and 
minimally invasive treatment in such situations.

Conclusion

A tooth-like lesion in the left frontoethmoidal junction is an 
exceptionally unusual finding. In the literature, similar lesions 
have been reported either as frontal sinolithiasis or as ectopic 
tooth-related lesions of the ethmoid sinus, but not in the same 
configuration as in this case.
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The case presented in this report broadens the differential 
diagnosis of hyperdense frontal recess lesions and underscores 
the importance of CT-based assessment and endoscopic surgical 
management.

Despite its rarity, frontal or ethmoid sinoliths should be 
considered in the differential diagnosis of radiodensities in the 
paranasal sinuses.
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