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Evaluation Of Maxillary Sinus Findings In Children Using CBCT
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ABSTRACT

BACKGROUND: Evaluation of the maxillary sinus is usually overlooked in children. The
aim of this study was to evaluate incidental findings in the maxillary sinus in a group of

children using cone beam computerized tomography (CBCT).

MATERIALS AND METHODS: CBCTs obtained from 74 children (148 sinuses) were
retrospectively evaluated by the same dento-maxillofacial radiologist. Presence of antral
septum, pseudocyst, mucosal thickening, and sinusitis were recorded. Involvement of the right

and left sinuses, as well as age and gender correlation with the findings was analyzed.

RESULTS: Within the age group of 5 tol5, 43 out of 74 subjects reveale ent sorts of
maxillary sinus findings. Anthral septum was the most common (26.9 ding among all
subjects.

CONCLUSION: Maxillary sinus evaluation is essential for both déntists and pediatricians.
CBCT is a novel and advantageous technique to view\'pathologic lesions and anatomic

variations in the maxillary sinus.
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INTRODUCTION

Maxillary sinus is one of the four sets of air- filled cavities of the craniofacial complex'. The
shape and size of the maxillary sinuses may vary among individuals, but they are usually
pyramidal in shape and the walls correspond to orbital, maxillary alveolar, facial and
infratemporal aspects of the maxillary bone *°. Maxillary sinus is the largest among all
paranasal sinuses. It is important in dental practice owing to its close proximity to orodental
structures. Furthermore, symptoms of sinus pathologies may be confused with dental
symptoms. Detailed radiological evaluation of the maxillary sinus is essential in both dentistry
and pediatrics. Conventional radiographs such as periapical and panoramic radiographs as
well as Water’s graph are commonly used in dental practice; however, t %ometimes

come short to visualize anatomical structures due to 2-D nature of echniques. Cone

beam computed tomography (CBCT) is the latest improvement in acial imaging, also

presenting the best imaging for the paranasal sinuses via a¢fuired multiplanar images *°.
CBCT provides accurate images with a short exposuré \time:—Recently most attention is

focused on CBCT findings in the craniofacial region

Maxillary sinus pathologies may be intrinsic inst (mosotl al) in origin. Intrinsic

ones may include; inflammatory diseases (mucositis, sinus@tention pseudocyst, polyp,
. <

antrolith, and mucocele) and neoplasfis,. (papilloma, a, tumors and pseudotumors).

Extrinsic ones may also involve jafla ory d@@ periostitis) and odontogenic cysts,

tumors, trauma and bone dysplas

Incidental findings of t@alary sin@i@;dult population using CBCT have been
addressed earlier 6’7@ , data 1 g children is scarce. The aim of this retrospective
study was to d@ axillary @ﬁndings in a group of children, who have undergone
i evaluation. for several reasons ( dental trauma, presence of a impacted

w$ooth or dental trauma).

MATERIALS AND METHOD
Study Sample

This study included 74 maxillary sinus CBCT images obtained from pediatric patients who
have referred to Department of Dento-Maxillofacial Radiology, Istanbul Medipol University,
School of Dentistry. Study group consisted of 28 girls and 46 boys with an age range of 5 to
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15 years. Age and gender distributions were shown in Table 1. This study was approved by

the local ethical committee of Istanbul Medipol University.
CBCT Images

CBCT images were obtained using an I[-CAT Next Generation (Imaging Sciences
International, Hatfield, USA) 3D volume scanner with 6 x 16 cm FOV, 120 kV and 20.27 mA
energy, 14.7 seconds exposure and 0.25 mm slice thickness and isotropic voxels. All CBCTs

which displayed the entire maxillary sinuses bilaterally were included in the study.

Maxillary sinuses were evaluated by both sagittal and coronal planes using Vision software.

1920 x 1020 pixel resolution was selected for evaluation on 24 inch Dell

CBCT scans were reviewed by a single dento-maxillofacial radiologi

<' T samples were
( ntra-o rver agreement. The

the diagnostic

criteria were mainly developed on the basis of published literature

evaluated twice by the same radiologist at 20 day-intervals fo

following findings in the maxillary sinus were evaluated:
Maxillary sinus septa (Anthral Septum): ®

Maxillary sinus septum was described as an%e othic gr@@’aped walls of cortical

bone within the maxillary sinus; arising f% erior or 1&%} walls of the sinus, and may
©

even divide the sinus into two or morg/cayities ™ @\

Mucosal thickening @ Q

Sinus mucosa thickness @crease due to@ ious or allergic response. Image is detected
the

as a band parallelin inus Wallow 1s more radiopaque than the air in the sinus. For

cosal ss was evaluated being between 1-3 mm thickness

er than 3 mm thickness (moderate thickening) in both sinuses.

Radiographic interpretation displays full or partial involvement of the maxillary sinus with a
well-defined, non-corticated opacity, being dome shaped and homogenous mass.
Sinusitis

Radiographic interpretation displays reduced airy content and increased radioopacity. Ostium
may be blocked. The shape of the mucosa may be uniform or polipoid due to infection or

allergy. Sinus periosteum may become sclerotic in chronic sinusitis.
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Statistical analysis

For evaluation of the statistical findings IBM SPSS Statistics 22 (IBM SPSS, Turkey) was
used. Normal distribution of the parameters was evaluated with the use of Shapiro Wilks test.
One-way Anova test was used for descriptive statistical methods (mean, standart
deviation,frequency) and inter group relationships of normally distributed quality

measurements. Inter group relationships of abnormally distributed quality measurements of

parameters were evaluated by Mann Whitney U test. Quantitative data comparison was
evaluated by Chi- Square test. The level of significance was set as p<0.05.

RESULTS Q

This study was conducted on 74 CBCTs (148 maxillary sinuse o@ d from 74 patients.
There were 28 (37.8%) girls and 46 (62.2%) boys. Age ranged 5 tof)l5 years with a mean of
9.24+2.12 years. Age and gender distribution of the patients were given in Table 1. Sinus
findings were detected in 43 (58.1%) patients wher: %) patients did not reveal any

sinus findings. There were findings in the right @daxillary sinus of 13.5%) patients, in the

left maxillary sinus of 8 (10.8%) patients@ ere we y/ ngs in the both sinuses of

25 (33.8%) patients. (Figure 1.) @\@’

Antral septum was detected in tefifs (26.9 '@ in 28 sinuses (17.9 %). Right

maxillary sinus affected in 15 (20:3%) patients @9 feft maxillary sinus affected in 8 (10.8%)

patients. (Figure 2.) @ @é

Mucosal thickeni @ﬁwed @@wnts (11.5 %) and 16 sinuses (10.2 %). In the right
ild thick bse

rved in 5 (6.8%) patients, moderate thickening was

(oW

maxillary sinus ening wa
observed i.4 patients. In the left maxillary sinus, mild thickening was observed in 4

patients (5.4%)yand moderate thickening was observed in only one (1.4%) patient. Figure 3.)

Retention pseudocysts were detected in 9 (11.5 %) patients and 10 sinuses (6.4%). Right
maxillary sinus was involved 4 (5.4% patients), and left maxillary sinus was involved in 3
(4.1%) patients. Sinusitis was detected in 12 (21.4%) sinuses of 10 (12.8%) patients. Right
maxillary sinus was affected in 4 (5.4%) patients and left maxillary sinus was affected in 7

(9.5%) patients.

In 5 (6.75%) patients, multiple findings were detected. Antral septum and mild mucosal

thickening association was observed in two (2.7%) patients. Antral septum and pseudocyst
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association was observed in two (2.7%) patients. Antral septum and sinusitis association was
observed in one (1.3%) patient. There is not a significant difference between girls and boys
regarding presence of unilateral or bilateral sinus findings (p=0.915). There is not a
significant difference regarding gender and right maxillary sinus (p=0.578) and left maxillary
sinus (p=0.186) findings. The incidental findings in the maxillary sinuses in children were

given in Table 2.
DISCUSSION

Maxillary sinus is an important anatomical region since it has close proximity to dental
structures and it is prone to infections. The degree of the maxillary sinus ion into the

alveolar process is variable. The floor of the maxillary sinus is dete on tadiographs

around the pubertal age. Premolar and molar root apices may proj the floor of the

sinus, thus dental originated pathologies may influence the max;j

Inflammatory sinus disease is the most encountered disea aranasal sinuses *. When

the maxillary sinus is involved, symptoms may be sim
dentist and pediatrician should seek to differential/di is. Nearly 10-12% of the maxillary
sinus infection is of dental origin. Pedi i ould @lim with interpreting

fromot@xillary sinus or dental origin.

eriodontal ent space, lamina dura, bone

that of dental origin; therefore,

gnosis@nasal sinuses are lined by respiratory

trabeculae are landmarks for dif] i‘ ia

epithelium and have a 1 mm_of thickness in al. In case of inflammation the thickness
may increase up to 10- @Accordi uprecht and Larn, mucosal thickening more
than 3 mm; and a@ o Ma ds thickening more than 4 mm is regarded as
pathologic '. I ry sinus se manifest itself as a bone thickening in the maxillary

cification and air-fluid level ®. Odontogenic sinusitis may occur after

sinus, sin

y DA

disruption of the sinus membrane by periapical or periodontal infection, tooth extraction, or
pathological lesions in children °. Therefore, pediatricians need to rule out dental factors in

case of maxillary rhinosinusitis.

Conventional radiographs such as Waters and panoramic radiographies are commonly
preferred to examine the maxillary sinus. Advanced techniques are required in order to
examine pathological entities or anatomical variations in detail. Computed tomography (CT)
is often required for this purpose, but recently CBCT has been introduced being more

advantageous. CBCT uses cone-shaped beam to obtain multiple projections in only one
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rotation whereas CT uses fan-shaped beams rotating around the patient. Moreover, CBCT has
lower radiation dose than that of CT °. The image quality of CBCT is nearly the same with
that of conventional CT for the maxillofacial region ' In adult patients maxillary sinus
evaluation using CBCT is generally preferred for implants and augmentation procedures,
whereas in children it is preferred for the detection of impacted supernumerary teeth,
odontoma or facial trauma. The noteworthy advantage of CBCT about having adequate image
quality with highly diminished radiation doses in comparison with CT, should be used for
adaptation of the technique to be safely used in childhood pathologies of the head and neck

region.

There are discrepancies among the articles considering rate of the maxil sinus,anomalies

and variations. This may be due to sampling criteria, imaging techn , and diagnostic

available on this subject'’. Pseudocysts commonly he floor of the maxillary sinus,
e@o treatment *. Some of
ume O\Q@ﬁle thus only follow-up is

are generally noticed at routine radiographic e

them show spontaneous remission, or no @

recommended.

&
Gracco et al. reported CBCT ev i rthod@@yatlents with an age group of 12-60
years and reported sinus finding 3% of the patients '. They also reported that 10.1 % of

the patients presented ps

in accordance with this’s

of mucositis findings of Gracco et al. This result may indicate that relative risk of mucositis

increases with age when compared with the results other researches.

Rege et al. observed maxillary sinus abnormalities diagnosed in 68.2% cases using CBCT.
Their distribution of the pathologic entities were; 66% mucositis, 10% retention pseudocyst,
7.8% sinusitis and 5.6% polyps, respectively °. They excluded patients aged under 12 years,

thus direct comparison with this study would be irrelevant.
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A study conducted by Orhan et al. displayed that prevalence of septa has no relation with age
and gender but increases with edentolousim '°. The study conducted by Neugebauer et al. '
searched for sinus septa and found no correlation with different age groups. The incidence of
septum in at least one sinus was found to be 47%, whereas this study displayed a rate of 26.9
%. Regarding the smaller age group of this sample, the outcome of Neugebauer et al. '' may

be due to edentolousim, rather than age relation.

Antral septum has a significant importance in adult patients for whom lateral sinus
augmentation is planned. Presence of septum increases the risk of membrane perforation and
thus complication rate. Presence and morphology of antral septa are also ‘important for
planning endoscopic sinus surgery in children. Precise planning will help rease the

surgical complications with the aid of CBCT.

Conclusions @

CBCT imaging of the maxillary sinuses in childhoodawil al qualified images for

diagnostic approach.
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Table 1: Evaluation of the pathologies via age and gender
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Pathology Age P Femalen (%) | Malen (%) |P
None 8,97+2,20 13 (%46,4) 18 (%39,1)
Right sinus 8,60+£2,12 0,406 3 (%10,7) 7 (%15,2)
Left sinus 9,75+2,43 3 (%10,7) 5(%10,9) 0,915
Right + left

9,68+1,93 9 (%32,1) 16 (%34,8)

sinus

One way Anova and Chi- square test
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Table 2: Distribution of the pathologies via gender

Sinus  Pathology n % Female Male p
n (%) n (%)

Right None 39 527 16 (%57,1) 23 (%50)
Septum 15 203 5(%17,9) 10 (%21,7)
Mild mucositis (2-3 mm) 5 6,8 2 (%7,1) 3 (%6,5)
Medium mucositis (4-5 mm) 4 5,4 3 (%10,7) 1 (%2,2)
Retention pseudocyst 4 5,4 0 (%0) 4 (%8,7) 0,411
Sinusitis 4 5,4 1 (%3,6) 3 (%6,5)
Septum+ mild mucositis 1 14 0 (%0) 1 (% %
Septum+ retention pseudocyst 1 1,4 0 (%0) 1 2)
Septum+ sinusitis 1 1,4 1 (%3,6) 0 (%0

Left  None 49 66,2 18 (%6 7 31 (%67,4)

0 (%0)
(g

Retention pseudocyst 3 ) (%3,6 \@) 2 (%4,3) 0,552
Sinusitis 4 (% 3 (%6,5)

Septum + mild mucositis 1.4 ) 1 (%2,2)

Septum 8 10,8 2 (%7,1) 6 (%13)
Mild mucositis (2-3 mm) 4 5.4 ) 3 (%6,5)
Medium mucositis (4-5 mm) 1 1’4@ 3,6)

Chi- square test

< ¢
&

retention pseudocyst % Q
Septum+ retention pseudocys 1, 1 (%3,6 0 (%0
N \\ﬂ?&/’ ( : (40)
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