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Summary- Introduction: The intra-sinus calcifications are quite rare clinical entities and may be responsible 
for some sinus pathologies. The purpose of our work is to describe the intra-sinus calcifications, to 
identify their features and also the various sinus lesions in relation.  

Material and methods: In this retrospective descriptive study, we reviewed radiological images obtained 
from cone beam acquisitions at a dental radiology center. The following variables were evaluated: the 
number, the shape, the location, the dimension, the nature and the localization of intra-sinus 
calcifications.  

Results: 300 cone beam images were examined. 3% of cases of intra-sinus calcifications were found. The 
prevalence is as follows: Women accounted for 77.8% of the sample compared to 22.2% of men. A single 
calcification was found in 22.2% of cases, two calcifications in 44.4% of cases, and more than two 
calcifications in 33.4% of cases. The calcifications are located at the peripheral level in 88.9% of cases 
and at the central level in 11.1% of cases. The survey revealed that 35.7% of the calcifications are 
measuring less than 1 mm. 14.3% between 1 and 2 mm, 21.4% between 2 and 5 mm and 28.6% greater 
than 5 mm.  
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Cone Beam Computed Tomograpphy Study of 
Intra-Sinus Calcifications

Amine Khadija α, Yassine Lahlou σ, Siham Chemlali ρ, Jamila Kissa Ѡ, Amina Gharibi ¥ & Mohammed Baite §

Summary- Introduction: The intra-sinus calcifications are quite 
rare clinical entities and may be responsible for some sinus 
pathologies. The purpose of our work is to describe the intra-
sinus calcifications, to identify their features and also the 
various sinus lesions in relation.

Material and methods: In this retrospective descriptive study, 
we reviewed radiological images obtained from cone beam 
acquisitions at a dental radiology center. The following 
variables were evaluated: the number, the shape, the location, 
the dimension, the nature and the localization of intra-sinus 
calcifications.

Results: 300 cone beam images were examined. 3% of cases 
of intra-sinus calcifications were found. The prevalence is as 
follows: Women accounted for 77.8% of the sample compared 
to 22.2% of men. A single calcification was found in 22.2% of 
cases, two calcifications in 44.4% of cases, and more than two 
calcifications in 33.4% of cases. The calcifications are located 
at the peripheral level in 88.9% of cases and at the central 
level in 11.1% of cases. The survey revealed that 35.7% of the 
calcifications are measuring less than 1 mm. 14.3% between 1 
and 2 mm, 21.4% between 2 and 5 mm and 28.6% greater 
than 5 mm. The shape of calcifications is round in 21.4%, 
nodular in 42.9%; linear in 7.1%, and punctate in 28.6% of 
cases. The calcifications are in a single sinus in 66.7% of 
cases and bilaterally in 33.3% of cases. The intra-sinus 
calcifications are idiopathic in 77.8% of cases. On the other 
hand, they are linked to dental paste overflow in 11.1% of 
cases and to a residual root in 11.1% of cases. 

Discussion and conclusion:  The intra-sinus calcifications 
show great variability. The cone beam is highly beneficial in
finding incidental radiological images and the diagnosis of
intra-sinus calcifications.
Keywords: maxillary sinus, calcifications, cone beam 
computed tomography.

I. Introduction

everal sinus lesions reported in the literature are 
related to a great inter-individual anatomical 
variability (1,2). Among them are intra-sinus 

calcifications, which are defined as calcified masses in 
the maxillary sinus (3). Bowerman has introduced the 
term maxillary "antrolith" to distinguish it from nasal 
calcifications called "rhinolith" (4). The study of intra-
sinus calcifications has two major interests. They are 
found in maxillary sinusitis, especially innon-invasive 

Author α: Professor, head of periodontics department of Casablanca 
dental school, Morocc. e-mail: aminekhadija@gmail.com
Author ρ Ѡ ¥: Periodontics Department, Casablanca Dental School, 
Casablanca, Morocco. 
Author σ §: Private practice, Casablanca, Morocco.

fungal sinusitis type "fungal ball" (5, 6,7). They also
constitute an element to be noted during the
preoperative radiological assessment for maxillary sinus
augmentation   surgery.   To   reduce   per-   and   post-
augmentation surgery. To reduce per- and post-
operative complications during bone augmentation 
surgery, it is essential to be knowledgeable of the 
anatomy of the maxillary sinus but also of the various 
incidental findings including intra-sinus calcifications (8). 
The promising advances of cone beam allow a better 
understanding of the cases, a more precise diagnosis 
and therefore a better treatment (9).

The aim of this work was to carry out a 
descriptive study of intra-sinus calcifications in a 
Moroccan adult population using cone beam 
acquisitions. This description included the number, 
shape, location, size and nature of intra-sinus 
calcifications. The loco-regional environment of these 
calcifications has also been studied. From these 
elements, the pathogenesis responsible for these intra 
sinus calcifications has been discussed.

II. Materials and Methods

We performed a retrospective descriptive study 
carried out on the basis of cone beam images. The 
patients were examined between 2014 and 2016 at a 
dental radiology center for Suspicion of included
canines, implant surgery, ODF treatment, or sinusitis. 
The inclusion criteria were full visibility of the two 
maxillary sinuses on cone beam, and a sufficient images 
quality. The exclusion criteria were patients under 12 
years of age, low resolution images, and the presence 
of metallic artefacts. All cone beam radiographic 
examinations were performed at a dental radiology 
center. The device has the following properties: setting 
90 Kv, 10 Ma. The exposure time was 18. 402s. To 
collect the data necessary for our work, we have 
prepared a questionnaire with different parameters in 
order to study the two maxillary sinuses of each cone 
beam:
1) Sex
2) The shape of calcifications

We deduced four categories of shapes of intra-
sinus calcifications from coronal sections: fine punctate, 
linear, round or nodular. When the shape of calcification 
was similar to a polygon or rectangle, it was classified 
as nodular. When the calcification was globular, it was 
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classified as round. When the calcification was similar to 
a straight, it was considered as linear.
3) The location of the calcifications in the maxillary 

sinus: central, peripheral.
4) The number of calcifications.
5) The size of calcifications: Four proposals were 

chosen for this variable: Less than 1 mm, between 1 
and 2 mm, between 2 and 5 mm, greater than 5 
mm. The value was determined by the 
measurement tool at scale 1; The largest according 
to coronal sections.

6) Unilaterality
7) The nature of intra-sinus calcification: pathological 

calcifications of dental origin found in aspergillus 
sinusitis as a result of an overflow of dental paste, 
calcifications related to dental residues displaced in 
the sinus, and idiopathic intra-sinus calcifications 
incidentally found whose circumstances of 
occurrence are unknown.

Characteristics of associated lesions:

• Thickening of Schneider's membrane: The 
measurement was performed between the point 
where the mucous thickening was maximal and the 
sinus floor.

• Sinus ventilation: has been evaluated by the 
freedom of the ostium of the maxillary sinus.

• Polyp and cyst: were determined by the presence of 
homogeneous, mono or poly-geodic sinus opacity 
with a regular contour.

• Oro-antral communication (OAC): has been 
determined by the sinus membrane perforation.

• Presence or not of an inflammatory process of 
dental origin: was determined by the presence or 
not of a peri- apical lesion.

• Extra-sinus location of the calcifications: maxillary, 
mandibular.

• Condition of the sinuses with calcifications: healthy 
or pathological. A sinus is considered normal if 
there is no mucous thickening or a thickening less 
than 2 mm is observed. The underlying tooth may 
be healthy, decayed, extracted, with or without peri-
apical reaction.

A descriptive statistical analysis was performed 
using the epi software. Info 7.

III. Results

The study involved cone beam images of 300 
adult patients, including 194 women (64.67%) and 106 
men (35.33%). 3% of intra-sinus calcifications were 
found. The prevalence of intra-sinus calcification was as 
follows (Table I): Women accounted for 77.8% of the 
sample compared to 22.2% of men. A single 
calcification was found in 22.2% of cases, two 
calcifications in 44.4% of cases, more than two 
calcifications in 33.4% of cases (fig 1). The calcifications 
were located at the peripheral level in 88.9% of cases 
and at the central level in 11.1% of cases (fig.2). 35.7% 
of calcifications were less than 1 mm, 14.3% between 1 
and 2 mm, 21.4% between 2 and 5 mm and 28.6% were 
more than 5 mm (Figure 3). The shape of the 
calcifications was round in 21.4% of cases, nodular in 
42.9% of cases, linear in 7.1% of cases and punctate in 
28.6% of cases (fig.4). The calcifications were in a single 
sinus in 66.7% of cases and bilaterally in 33.3% of 
cases. Intra-sinus calcifications were idiopathic in 77.8% 
of cases. On the other hand, they were linked to an 
overflow of dental paste in 11.1% of cases and to a 
residual root in 11.1% of cases.

Table 1: Prévalence of lesions

IV. Discussion

Maxillary sinusitis of dental origin are frequent 
affections of the ENT sphere, consisting of 10-12% of all 
maxillary sinusitis (10). The posterior maxillary teeth 
maintain an intimate relationship with the sinus floor; The 
latter extends from the first premolar to the maxillary 
tuberosity (9). The meta-analysis carried out in 2010 by 
Arias et al (11) reported that the major factor responsible 

for odontogenic sinusitis was caused by iatrogenic 
maneuvers: dental avulsion, intra-sinus implant 
placement, overflow of root canal filling materials. The 
presence of foreign bodies in the sinus cavity 
constitutes a chronic irritation of sinus mucosa and can 
induce a thickening of the Schneider membrane as well 
as the formation of polyps and cysts (12). These foreign 
bodies create an environment conducive to the 
development of intra-sinus calcifications (13,14).

Type de lésion                                                    Pourcentage(%) 
Thickening of the Schneider membrane                  88.9
Polyp                                                                        44.4
Cyst                                                                            0
Oro-Antral Communication (OAC)                             0
Inadequate Sinus Ventilation                                 77.78
Inflammatory process of dental origin                   55.56
Pathological sinus condition                                  88.89
Maxillary position                                                   11.11
Mandibular position                                               11.11
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On the other hand, the edentulous posterior 
maxillary region challenges the practitioner with several 
difficulties; the most important one is the reduction of 
bone volume in this region. This is due to two 
concomitant phenomena; The first is the resorption of 
the post-extraction alveolar bone and the second is the 
pneumatization of the maxillary sinus (15,16,17). In order 
to overcome these constraints, several techniques have 
been developed: bone augmentation (18), short 
implants (19) or inclined implants (20). However, the 
stability of the latter is compromised due to the large 
occlusal forces (21). To prevent these complications, 
maxillary sinus augmentation with bone grafts has been 
approved as an interesting solution for reconstructing 
the deficient bone of the maxillary posterior region 
provided that the sinus is healthy (22).

The percentage of intra-sinus calcifications 
reported in this survey was 3%. This limited number is 
consistent with that found in another study that reported 
a prevalence of 3.2% (23). Detecting calcifications in the 
sinus depends on several factors. First, it depends on 
the radiologist's potential and experience in interpreting 
volumetric images (24). All radiopacity in the maxillary 
sinuses does not correspond to intra-sinus calcification. 
A differential radiological diagnosis must be established, 
It includes dental fragments, mucous retention cysts, 
follicular cysts, condensing osteitis, odontome, 
cementome, fibrous dysplasia, osteogenic sarcomas 
and foreign bodies (25, 3).

Calcifications may be single or multiple (23). In 
our study, one calcification was found in 22.2% of 
cases, two calcifications in 44.4% of cases and more 
than two calcifications in 33.3% of cases. These results 
are not in concordance with those found in the literature 
review of Güneri et al in 2005, which reported that of 26 
cases 80.1% had a single calcification, 11.5% had two 
calcifications and 38.4 % had more than 2 calcifications 
(25). These differences can be explained by the size of 
the sample, the nature of the target population whose 
reason for consultation is predominantly dental, and the 
radiological interpretation that was performed by 
different radiologists.

The study found a higher percentage of women 
than men: 77.8% versus 22.2%. A large incidence in 
women or an equal distribution is reported (3). However, 
the study by Nass Duce et al found a frequency of 65% 
in men and 35% in women (23). These differences are 
explained by the inclusion and exclusion criteria chosen 
but also by the size of the sample.

The location of calcifications was a factor 
analyzed in this work: 88.9% of calcifications were 
located at the peripheral level while 11.1% at the central 
level. The location of intra-sinus calcifications has been 
studied by several authors mainly to distinguish fungal 
sinusitis from non-fungal (6, 7, 24). All concluded that 
the calcifications located at the central level would be in 
favor of a fungal sinusitis whereas those at the 

peripheral level would direct the diagnosis towards a 
non-fungal chronic sinusitis. This factor is important, it 
allows ENT specialists to diagnose chronic fungal 
sinusitis type "fungal ball" faster and reduce treatment 
time and complications in immunocom promised 
patients (7).

The study of the shape of calcifications is just 
as important as the location. Round calcifications were 
reported in 21.4%, nodular in 42.9%, linear in 7.1% and 
punctate in 28.6% of cases. Different other studies 
described dissimilar values not only to our values but to 
each other (26,7,24).

Indeed, the punctate shape was found in 
53.8%, 3.8% and 50% of cases in three different studies 
respectively, while we found it in 28.6% of cases in this 
work. These differences would be due to the fact that 
the shape is a subjective qualitative variable that 
depends on the interpretation of each radiologist 
according to the chosen cut. However, round 
calcifications are found only in non-fungal sinusitis 
whereas fine punctate calcifications are reported only in 
non-invasive fungal sinusitis type "fungal ball" (7). Also, it 
has been reported that the metaplasic para-parietal 
linear calcifications show a slow and ancient evolution in 
favor of chronic sinusitis. These calcifications must be 
distinguished from those caused by the presence of an 
aspergilloma (26).

This study revealed that the size of intra-sinus 
calcification was highly variable: 35.7% was less than 
1%; 14.3% between 2 and 5 mm, 21.4% between 2 and 
5 mm and 28.6% greater than 5 mm. No study has 
assessed the distribution of intra-sinus calcifications 
according to their size. Only isolated cases of 
calcifications found incidentally occur, the size of which 
can reach 3 cm (27). Other studies refer to small 
calcifications or even micro-calcifications (28). However, 
if small calcifications are often asymptomatic, large 
calcifications are accompanied by facial pain, nasal 
obstruction, epistaxis and require surgery (29,25).

In our study, the distribution of intra-sinus 
calcifications according to their location showed that in 
66.7% of cases one maxillary sinus (FIG. 5) was 
involved, whereas in 33.3% of cases both maxillary 
sinuses were involved. Nass Duce et al. And Güneri et 
al. studied the unilateral or bilateral localization of intra-
sinus calcifications (23,25). They reported a higher 
frequency of unilaterality compared to bilateral location, 
which agrees with our results. The presence of intra-
sinus calcifications in a single sinus would be 
considered as a major sign in favor of non-invasive 
fungal sinusitis type "fungal ball" (5).

The distribution of calcifications according to 
their nature revealed that 11.1% of cases were related to 
an overflow of paste, 11.1% were related to residual root 
and 77.8% of calcification cases were considered 
idiopathic. The presence of foreign bodies in the sinus 
was strongly incriminated in intra-sinus calcifications 
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(30). Nass Duce et al reported that of 26 cases of intra-
sinus calcification, 16 had a history of dental extraction, 
61.5% versus 11.1% in our study. (23) The comparison 
is difficult given the lack of information in patient 
records. The overflow of dental paste in the sinus and its 
consequences has been widely discussed in several 
studies. Haanaes et al showed that toxins from a 
necrotic pulp could cause decalcification of the bony 
wall between the periapical region and the maxillary 
sinus, which would increase the risk of extrusion of root 
canal filling materials into the maxillary sinus (31).

Dental paste in the maxillary sinus may favor the 
development of a fungal infection with aspergillus called 
aspergillosis (32). Non-invasive aspergillosis of maxillary 
sinus is associated with 50% of the presence of 
endodontically propelled root canal filling cement. (30) 
Two types of cement were the most implicated: zinc 
oxide eugenol and calcium hydroxide (33,34). Zinc is 
considered as a growth factor of aspergillus. It leads to 
impaired epithelial function by mucociliary paralysis 
associated with edema and soft tissue hyperaemia, 
which will disrupt the sinus drainage and lead to an 
accumulation of calcium salts causing intra-sinus 
calcification (30). On the other hand, calcium hydroxide 
constitutes both a chemical irritant and a foreign body. 
The calcification process is due to   subsequent tissue 
necrosis (31). Its anti-inflammatory and antibacterial 
effect would explain the absence of symptoms in 
patients with intra-sinus calcification (13,25).

Intra-sinus calcifications are classified as true 
and false calcifications depending on the origin of the 
nucleus. The source of true calcifications is an 
endogenous nucleus such as mucus, pus or mycoses, 
whereas the origin of false calcifications is exogenous, 
that is to say foreign bodies such as residual roots or 
paste overflow (29). Calcifications of exogenous origin 
have been the subject of several studies (23,25). 
However, no consensus has yet been reached to 
explain the process responsible for the occurrence of 
endogenous calcifications.

Several theories are put forward. First, the 
ventilation of the maxillary sinus would be responsible. 
The ventilation of the maxillary sinus via its ostium is 
essential to maintain its biological balance.  It was found 
decreased in 78% of the cases in our work. Mucus in the 
sinus plays a major role as a protective colloid so that 
the salts do not concentrate. (36) However, once the 
inflammation is established, sinus ventilation is 
impaired, sinus drainage is compromised, mucous 
secretions accumulate, increase PH, change the mineral 
environment and lead to the precipitation of calcium 
salts which would lead to the formation of intra-sinus 
calcifications. (29)

Second, the formation of idiopathic 
calcifications of endogenous origin is linked to the 
osteogenic power of the Schneider membrane. Srouji et 
al. analyzed the osteogenic potential of the human 

maxillary sinus Schneider membrane using in vitro and 
in vivo assays. (37) Samples of the membrane were 
used to prepare cell cultures for histological studies. The 
results showed that the cells derived from these 
membrane extracts grow in culture and express markers 
of osteoprogenitor cells (alkaline phosphatase, protein 2 
specific to bone morphogenesis, osteopontin, 
osteonectin and osteocalcin). Mineral deposits have 
also been found including phosphate and calcium ions. 
Once differentiated, these membrane-derived cells were 
transplanted in vivo. Therefore, histological evidence of 
osteogenesis has been found at the site of 
transplantation. The results of this study showed the 
presence of osteoprogenitor cells at the Schneider 
membrane and asserted its osteogenic potential. 
However, the precise location of these osteoprogenitor 
cells among the layers constituting the Schneider 
membrane was not determined. The authors have 
referred to the richly vascularized chorion but also to the 
connective tissue similar to the periosteum next to the 
maxillary bone. The osteogenic potential of the 
Schneider membrane has been approved by several 
authors and in several studies. (38,39) It would explain 
the significant success of dental implants (93.5%) 
placed in the atrophied maxillary posterior region; With a 
residual bone of 5 mm to 9 mm: these implants are 
placed "in a tent pole" without using bone substitutes but 
only by providing space for the blood clot (40). This 
technique eliminates the high cost of bone substitutes 
but also reduces the risk of post-operative 
complications related to bone grafting (41). Indeed 
Schneider's membrane plays the role of framework for 
the multiplication of bone cells and their maturation (42). 
More studies are needed to be able to predict bone 
formation by focusing on the individual potential of each 
patient. (40)

The thickness of the sinus mucosa was 
measured in several studies. In the present study, 
thickening of the sinus mucosa was reported when the 
thickness of the mucosa was greater than 1 mm. (FIG. 
6). Its prevalence was 88.9%. Other studies have 
reported a prevalence ranging from 48.4% to 66% (2.8). 
This difference may indicate that the presence of intra-
sinus calcification is a contributing factor to the 
thickening of the sinus mucosa. It should be noted, 
however, that athickening of the sinus mucosa is not 
necessarily a sign of pathology. Allergic reactions and 
smoking are factors correlated with an increase in the 
thickness of the sinus mucosa. (43)

Antral polyps are the most common benign 
pathologies of the maxillary sinus. Their prevalence 
varies between 1. 4% and 25% (2, 8). Our study found a 
prevalence of 44%. This high frequency would indicate a 
relationship between the presence of antral polyps and 
intra-sinus calcifications.

In our study, 55% of calcifications were related 
to inflammatory processes of dental origin. A study of 
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sinus abnormalities reported that 64.3% of these 
abnormalities were related to dental inflammatory 
lesions. (44) This value is in accordance with the results 
of our work. Estrela et al report large bone formation in 
the maxillary sinus associated with periapical 
inflammatory lesions of endodontic origin (45). These 
periapical lesions would act on the periosteum 
constituting the internal surface of Schneider's 
membrane. They would result in osteolysis leading to 
bone formation through immature bones containing a 
high number of osteocytes and collagen fibers. (46) 
These reactive osseous formations are to be 
distinguished from intra-sinus calcifications.

The study of the state of maxillary sinus 
revealed that in 88.9%, the sinus is pathological. This 
result is consistent with another study that reported 
80.8% of the sinuses containing calcifications were 
pathological. (23) The inflammatory and pathological 
condition of the sinus is essential for planning for sinus 
augmentation surgery. It involves effective 
communication with the ENT specialist in order to avoid 
post-operative complications specific to each pathology 
(26).

In addition to intra-sinus calcifications, this 
study made it possible to identify calcifications in the 

maxillary (11.1%) and the mandible (11.1%). 
Radiopaque alterations in the maxillary and mandibular 
region are often found incidentally. They always raise the 
question of diagnostic and therapeutic consequences. It 
should be noted that radiological signs guide the 
differential diagnosis but it is the clinical signs and 
especially histological examinations that confirm the 
definitive diagnosis. (47)

V. Limitations of the Study

This study has been limited by a number of factors:

• The study was conducted retrospectively in a dental 
radiology center. The reasons for consultation were 
mainly implant surgery, an inclined canine suspicion 
and an ODF treatment, hence the low prevalence of 
intra-sinus calcifications found.

• Only adult patients were included in the study; but, 
analysis by age group was not possible given the 
lack of information on patient records.

Competing interests:
“The author(s) declare(s) that there is no

conflict of interest regarding the publication of this
paper.”

Fig.1: Three calcifications in the left maxillary sinus
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Fig. 2: Peripheral location of intra sinus calcifications

Fig. 3: Intra-sinus calcification greater than 5 mm
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Fig. 4: Intra-sinus calcification of nodular shape

Fig. 5: Unilateral localization of calcifications

Fig. 6: Mucous thickening of the Schneider membrane associated with intra-sinus calcification
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