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ABSTRACT 

Purpose: To determine the relationship between the dental root indentation and maxillary sinusitis. Methods: We as-
sessed the records of the patients who underwent paranasal sinus computed tomography imaging for suspected sinusitis. 
Results: We identified a total of 52 patients with a pre-diagnosis of maxillary sinusitis. Dental indentation was detected 
in 58 of 104 (55.7%) sinuses. Forty six of 58 sinuses (79.3%) with dental indentation had mucosal thickening higher 
than 2 mm. The difference between the groups was statistically significant (p = 0.007). Conclusion: Dental indentation 
should be kept in mind as a reason for chronic maxillary sinus inflammation, if an underlying cause cannot be identi-
fied. 
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1. Introduction 

Sinusitis is a multifactorial disease characterized by the 
inflammation of paranasal sinus mucosa due to viral, 
bacterial or fungal infections of upper respiratory tract 
[1]. The maxillary sinuses are located between the nasal, 
oral and orbital cavities and are therefore most suscepti-
ble of all sinuses for the invasion of pathogenic bacteria 
through the nasal ostium or the oral cavity. Since maxil-
lary sinuses are in vicinity of vital structures, their infec-
tions should be treated promptly [2]. The most common 
maxillary sinus radiologic findings are mucosal thicken-
ing and mucosal cysts [3]. Mucosal thickening of maxil-
lary sinus is twice as widespread in patients with dental 
disease as in the general population [4] and the reported 
prevalence of mucosal thickening in radiographic sur-
veys ranges between 23% and 31% [5]. Additionally, it 
has been reported that mucosal thickening is detected at a 
higher rate on cross-sectional imaging methods like com- 
puterized tomography (CT) for MRI than X-rays [6]. 

The existence of mucosal thickening in the maxillary 
sinus generally presupposes a mucosal irritation [7]. 

Odontogenic irritations include periodontal abscesses, 
nonvital maxillary teeth, retained roots, embedded teeth, 
extensively carious teeth, and oro-antral fistulae [8]. 
Odontogenic reasons such as periodontal disease and pe- 
riapical lesions are reported to cause 58% to 78% of ma- 
xillary sinus mucosal thickening [3]. 

Radiologic imaging is an important tool in establishing 
the diagnosis. CT is helpful for evaluating the relation- 
ship of the maxillary teeth’s roots with the maxillary si- 
nus floors. CT reveals the presence of mucosal thickness, 
any displaced roots, teeth or presence of any foreign bo- 
dies inside the sinus boundaries [6]. The aim of this study 
was to investigate the relationship between the presence 
of dental indentation into maxillary sinus and mucosal 
thickening. 

2. Materials and Methods 

This retrospective study included patients which have 
undergone paranasal sinus CT imaging for suspected sin- 
usitis. Study protocol was approved by Local Ethics 
Committee. Demographic data and past medical history 
of the patients were obtained from medical records.  
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When all patients were retrospectively screened from the 
archive, they were consistent with sinusitis in respect 
symptomatologic and they were diagnosed as sinusitis 
with symptomology and after CT imaging, patients who 
have clinically and radiological confirmed sinusitis re-
ceived medical treatment. On CT examinations, cases 
having primary dental pathologies (abscess, odontogenic 
tumor etc.) were excluded from the study. CT images and 
medical records of 52 consecutive patients visiting the 
Department of Ear, Nose and Throat were assessed. 

Examinations were performed on a helical CT (Soma- 
tom DRH, Siemens, Erlengen, Germany). Adjustments 
of the sections were achieved on lateral scenograms. Ax-
ial and coronal CT scans with 5 mm slice thicknesses 
were available in each of the patients. Sections were re-
constructed automatically and evaluated by an experi-
enced radiologist. Axially obtained row data images were 
reconstructed to thin (2 mm) sectional (coronal and sag-
ittal) images with using automatic sharp-bone algorithm. 
In each case horizontally oriented line has been drew 
which crosses tangentially the deepest point of the max-
illary sinus floor (Figure 1). Maximal height of the re-
lated indentation of the maxillary tooth and the mucosal 
thickness recorded together in a table. The indentation 
degree was recorded and mucosal thickening of the max-
illary sinus was defined as positive in the existence of 
soft tissue structures thickness >2 mm. Also the thicken-
ing and accompanying retention cyst was also noted. 

Maxillary sinuses without tooth indentation of the 
same cases were used as a normal control group. All 
measures have been done using an accurate measuring 
tool (with an accuracy to the nearest = 0.1 mm) in the 
software, by using a diagnostic display-screen. 

Then, using all the recorded data, statistical analyses 
were performed to reveal the relationship between the 
dental root indentation and maxillary sinusitis. These 
statistical analyses have been made by using SPSS 11 for 
Windows (Chicago, IL). Data were presented as mean 

±SD. Categorical variables were analyzed by using Chi- 
Square test and continuous variables were analyzed by 
using independent samples t test. A p < 0.05 was consid-
ered as statistically significant. 

3. Results 

The study group consisted of 52 patients (50% males and 
50% females) with a mean age of 33.1 +/− 10.2 years. 
Dental indentation was detected in 58 of 104 (55.7%) 
sinuses. Mean length of dental indentation was 4.31 ± 
2.87 mm. Dental indentation was bilateral in 20 (38.4%) 
cases and unilateral in 19 (36.5%) cases. Mucosal thick-
ening higher than 2 mm was detected in 71 of 104 
(68.3%) sinuses. Forty six of 58 sinuses (79.3%) with 
dental indentation and 25 of 46 (54.3%) sinuses without 
dental indentation had mucosal thickening. The differ-
ence between the groups was statistically significant (p = 
0.007). Furthermore, mucosal thickness was significantly 
higher in sinuses with dental indentation (7.76 ± 8.39 
mm) compared to sinuses without dental indentation 
(3.17 ± 4.14 mm) (p = 0.001). 

4. Discussion 

Maxillary sinuses develop earliest among sinuses. Its 
development starts in 3rd month of fetal life and ends at 
14 - 16 ages when alveolar development of upper teeth 
ends [9]. It is frequently seen that the roots of molar teeth 
perforates maxillary sinus floor which is formed during 
posterior development of the alveolar process of the 
maxilla. In addition, the maxillary teeth roots may pro- 
trude into the sinus cavity during continued expansion 
and pneumatization of the maxillary sinus [10,11]. 

In general, incisor and canine teeth do not have conti-
guity with sinuses, but premolar and specifically molar 
teeth are located beneath the maxillary sinus floor. As a 
result of these close relationship, periapical infections 
might cause mucosal irritation and thickening within the  

 

 

Figure 1. Coronal section paranasal sinus CT images of different cases. (a) Measurement of the indentation degree of the root 
represented by a bi-directional arrow which ascending the mucosal floor line (dashed line). (b) In another case, mucosal 
thickening was measured in the thickest part of the pathology (bi-directional arrow). 
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maxillary sinus [4]. 

The floor of the sinus is an effective barrier that rarely 
allows for direct penetration of odontogenic infections 
into the maxillary sinus. However, especially in indi-
viduals whose dental roots are proximal to the floor of 
the sinus or protruded in to sinus cavity, odontogenic 
infections can drain into the sinus and this might result in 
reactive mucosal response within the sinus [4,12]. Vallo 
et al. suggested that pathologic dental findings and root 
canal treatments were significantly associated with mu-
cosal thickening but not with mucosal cysts [3]. Results 
of the present study demonstrated a considerable differ-
ence in mean values of the mucosal thickening for the 
two groups of maxillary sinuses (with and without dental 
indentation). 

The mucosal thickness of normal maxillary sinuses has 
been shown to be variable [13]. Some studies have sug- 
gested that, on average, the normal thickness of healthy 
sinuses can be approximately 1 mm, with considerable 
variation among individuals [14]. In general, 2 mm was 
considered a reliable threshold for pathological mucosal 
swelling [15]. In our study, mucosal thickness over 2 mm 
was accepted as pathologic. We found that mucosal thi- 
ckness was significantly higher in sinuses with dental 
indentation (7.76 ± 8.39 mm) compared to sinuses with-
out dental indentation (3.17 ± 4.14 mm) (p = 0.001). 

Although, there are studies investigating dental dis-
eases and maxillary sinuses pathologies, there is not 
enough study investigating the relationship between den-
tal indentation and maxillary sinusitis. Abrahams et al. 
demonstrated that a two fold increase occurred in maxil-
lary sinus disease in patients with periodontal disease and 
suggested a causal relationship [10]. Falk et al. suggested 
that patients who undergo successful treatment of perio- 
dontal disease have a significant decrease in the inci-
dence of maxillary sinus disease [16]. 

Radiological imaging is an important tool for estab-
lishing the diagnosis of sinus diseases [17,18]. The abil-
ity to visualize bone and soft tissue and obtain thin sec-
tions and multiple views makes the CT preferred imaging 
method to evaluate paranasal sinuses [12]. Axial and cor- 
onal views also allow visualizing periapical odontogenic 
abscess close to the sinus floor defect and diseased sinus 
tissue. CT should be preferred when clinical findings 
strongly suggest sinusitis but direct X-rays fails to detect 
sinusitis [19]. 

Sinus disease of odontogenic origin deserves special 
consideration because of some subtle differences in path- 
ophysiology, microbiology, and management as com-
pared with routine community-acquired sinusitis. If not 
recognized, the treatment of sinus disease will fail and 
cause prolonged medical therapy or unnecessary surgery 
[1,4]. 

There were some limitations during this study. First of 

all, the evaluation of cases in terms of symptomatology 
performed by an Ear Nose Throat specialist and this was 
a subjective assessment. Secondly, we chose the value of 
2 mm, to get a certain thickness in each measurement, as 
well as to measure objectively in CT section. We chose 
this value because we had to set a minimum threshold 
value can be measured clearly. 

5. Conclusion 

We found a relationship between dental root indentation 
and mucosal thickening in maxillary sinuses. Therefore, 
dental indentation should be kept in mind as a reason for 
chronic maxillary sinus inflammation, if an underlying 
cause cannot be identified. A close collaborative effort 
between medical and dental specialists is essential for an 
accurate diagnosis and optimal treatment. Further mul- 
ticentre studies are needed to confirm the relationship 
between dental indentation and maxillary sinusitis. 
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