doi: 10.30934/kusbed.585147 e-1SSN: 2149-8571

Kocaeli Universitesi Saghk Bilimleri Dergisi
Original Article / Ozgiin Arastirma

http://dergipark.gov.tr/kusbed

INVESTIGATION OF THE PREVALENCE OF TONSILLOLITH IN THE AEGEAN REGION USING
CONE-BEAM COMPUTED TOMOGRAPHY

KONIK ISINLI BILGISAYARLI TOMOGRAFI KULLANILARAK EGE BOLGESI'NDE TONSILOLIT
PREVALANSININ ARASTIRILMASI

Fahrettin Kalabalik!,"='Ceren Cift¢i',"*"“’'Emre Aytugar'

LIzmir Katip Celebi University, Faculty of Dentistry, Department of Oral and Maxillofacial Radiology, 1zmir, Turkey
ORCID iD: Fahrettin Kalabalik: 0000-0001-7084-4995; Ceren Cift¢i: 0000-0003-4359-9095; Emre Aytugar: 0000-0002-0686-6476

*Corresponding Author / Sorumlu Yazar: Emre Aytugar e-mail / e-posta: emreaytugar@gmail.com

Received / Gelis Tarihi: 01.07.2019 Accepted / Kabul Tarihi: 03.09.2019 Published / Yayim Tarihi: 06.09.2019

Abstract

Objective: The purpose of this research was to investigate the prevalence rate and characteristics of tonsilloliths in a Turkish population sample living
in the Aegean region of Turkey using cone-beam computed tomography.

Methods: Three hundred ninety-nine consecutive cone-beams computed tomography data was obtained at the Department of Oral and
Dentomaxillofacial Radiology were retrospectively analyzed for the characteristics and presence of tonsilloliths. The subjects were divided into three
groups according to age: (1) age <20 years; (2) age 21-40 years; (3) age >41 years. The correlation between subject demographics and the characteristics
(number and prevalence) of tonsilloliths was investigated.

Results: The prevalence rate of palatine tonsilloliths in 399 subjects (184 males, 215 females; mean age of 34.3 years) was 25.8%; the prevalence
showed no significant difference between male and female genders (p=0.57). A positive correlation was observed between the number of tonsillotihs
and age (p=0.002). Tonsillar calcification was significantly more common in Group 3 than Group 1 and 2, while it was significantly lower in Group 1
than the other groups (p=0.036).

Conclusion: According to our results, tonsilloliths affect approximately a quarter of the Aegean population. Tonsilloliths are age-related but sex-
independent. These calcifications are more common in people older than 40 years of age.
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Oz

Amac: Bu ¢alismanin amaci, konik 1ginl1 bilgisayarli tomografi kullanarak Ege Bolgesi’nde yasayan bir Tiirk popiilasyonundaki tonsillolit prevalansini
ve ozelliklerini aragtirmaktir.

Yontem: Fakiiltemiz Agiz, Dis ve Cene Radyolojisi Anabilim Dali arsivindeki 399 hastanin konik 1l bilgisayarli tomografi kayitlart retrospektif
olarak incelenmistir. Tonsillolit prevalansi ve 6zellikleri degerlendirilmistir. Hastalar yaslarina gore: (1) <20 yas; (2) 21-40 yas; (3) yas >41 yas olacak
sekilde {i¢ gruba ayrilmistir: Hastalarin demografik 6zellikleri ile tonsillolitin goriilme siklig1 ve sayis1 arasindaki iligki arastirilmistir.

Bulgular: Toplam 399 hasta (184 erkek, 215 kadin; ortalama yas 34,3) incelendiginde tonsillolit prevalansi %25,8 olarak hesaplanmistir. Erkek ve
kadin hastalar arasinda tonsilolit goriilme siklig1 bakimindan anlamli bir farklilik goriilmemistir (p=0,57). Tonsillolit sayisi ile yas arasinda pozitif bir
korelasyon saptanmugtir (p=0,002). Tonsiller kalsifikasyon oran1 Grup 3'te Grup 1 ve 2'den anlamli derecede fazlayken, Grup 1'de diger gruplardan
anlaml derecede diisiik bulunmugtur (p=0,036).

Sonug: Calismada elde edilen bulgulara gore tonsillolit Ege niifusunun yaklagik dértte birini etkilemektedir. Tonsillolit goriilme siklig1 yasa bagl
degisim gostermekte ancak cinsiyet faktoriinden etkilenmemektedir. Bu kalsifikasyonlar en fazla 40 yas tizerindeki hastalarda goriilmektedir.

Anahtar Kelimeler: Konik isinli bilgisayarl tomografi, palatin tonsil, kalsifikasyon
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Introduction

Tonsilloliths are unusual calcific concretes arising from
tonsillar crypts in or around the tonsils. They are composed of
calcium salts such as oxalate, hydroxyapatite, magnesium
salts, and calcium carbonate apatite. Chronic infection of the
tonsils results in tonsilloliths which are constituted by serum,
desquamated epithelium, nutrient debris, and bacterium
colonies.?

Tonsilloliths vary in size; they may measure a millimeter up to
a centimeter.2 They can be round or irregular, single or
multiple, and unilateral or bilateral.** Normally, small
tonsilloliths are asymptomatic but when they become larger in
size they can cause pain, and halitosis, foreign body reaction
in the pharynx, and peritonsillar abscesses.! The asymptomatic
tonsilloliths can be detected during the radiologic examination
incidentally.

Some tonsilloliths are located in the palatine tonsillar region
and the posterior nasopharyngeal wall and are called
nasopharyngeal tonsilloliths.>® On dental panoramic
radiographs, they can be seen in the midline of the mandibular
ramus as a large number of small radiopaque groups with ill-
defined margins.* Nevertheless, it’s hard to distinguish them
from the other anatomical structures located in the mandibular
ramus and other calcifications superimposed with the ramus.’
Computed Tomography (CT) may be a better option to
investigate the prevalence and characteristics of tonsilloliths.®
Recently, Cone-Beam Computed Tomography (CBCT) has
been increasingly used as a diagnostic method in dentistry. It
provides high-quality multi-plane images using lower
radiation doses than CT.° Although CBCT has a lower soft
tissue contrast, it is superior to conventional radiographic
examination in terms of detecting tonsilloliths.

The prevalence of tonsilloliths may vary according to
geographical, racial and nutritional factors. There have been
many studies on the prevalence of tonsilloliths in different
geographies.** However, no studies have assessed the
prevalence of tonsillolith in the Aegean Region population.

Tonsillolith Prevalence Investigation Using CBCT

As such, the purpose of this study was to investigate the
prevalence rate and characteristics of tonsilloliths in the
Aegean region using CBCT.

Methods

We designed a retrospective study consisting of images of 399
subjects (184 male, 215 female) who visited 1zmir Katip Celebi
University, School of Dentistry. All individuals in our
department's CBCT archive have provided written consent
regarding the use of their radiologic data for scientific research.
The age of the research population ranged from 11 to 84 years,
with a mean age of 34 years.

Cone-Beam Computed Tomography scans were obtained
using New Tom 5G (QR Srl, Verona, Italy). Voxel size and
slice thickness were 0.2 mm and 1.0 mm, respectively. 110
kVp, 1-20 mA, 15x12 mm FOV were the imaging parameters.
The CBCT scans had been prescribed for various reasons such
as implant planning, third molar extraction, orthodontic
treatment, etc. None of the CBCT scannings in the present
research were prescribed for reasons involving the presence of
tonsilloliths. The images were examined using NNT software
(QR srl, Verona, Italy) on a medical monitor (Radiforce
MX270W; Eizo Radiforce, Ishikawa, Japan) in a dark room by
a trained examiner.

The images with poor quality and unsuitable field of view for
detection of tonsilloliths were excluded. Included images were
evaluated for the presence or absence of tonsillolith by an
investigation using a multiplanar view. In the axial section
(Figure 1A), which is considered the best diagnostic image for
detection of tonsillar calcifications, the medial region of the
mandibular ramus adjacent to the lateral wall of the
oropharyngeal airway was evaluated. The presence or absence
of calcifications was confirmed in sagittal (Figure 1B) and
coronal (Figure 1C) sections.

Figure 1 (A-B-C). Multiple tonsilloliths are shown with white arrows in axial (A), sagittal (B), and coronal (C) CBCT images of the same patient

The images with calcification were evaluated according to age,
gender, and unilateral or bilateral locations. Scans involving
oropharynx and nasopharynx were reviewed looking for
calcifications within the region of the palatine tonsils. The
CBCT evaluations were divided into three groups according to
the subjects’ ages: younger than 21 years (Group 1); 21-40
years (Group 2); older than 40 years old (Group 3). The
characteristics of tonsilloliths were compared among these
groups.

Statistical Analysis

Statistical analysis was performed by using SPSS v.22
software (IBM, Chicago, IL, USA). Descriptive statistics
including the means and standard deviations for each
measurement were calculated for age groups and genders.
Mann-Whitney U test, Chi-square test, and Spearman's
correlation test were used for statistical analysis. The level of
statistical significance was established at a p<0.05.
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Results

A total number of 399 CBCT images were evaluated for the
presence of tonsillar calcifications. The subjects were aged
between 11 years and 84 years (mean age: 34.34 years).
Tonsilloliths were found in 103 out of 399 subjects (25.8%).
They were detected bilaterally in 42 subjects (40.78%) and
unilaterally in 61 subjects (59.22%). The number of subjects
with unilateral tonsillolith was significantly higher than those
with bilateral tonsilloliths. (p=0.001).

Tonsilloliths were unilaterally detected on the right side in 28
subjects, and on the left side in 33 subjects. Mann-Whitney U
test showed that there was no significant difference in number
between the right and left sides in both males and females
(p=0.58).

Subject population consisted of 184 (46.1%) males and 215
(53.9%) females. The prevalence rate according to gender was
27.0% for females and 24.5% for males. There was no
significant difference in the tonsillolith prevalence regarding
sex (p=0.57) (Table 1).

Table 1. Prevalence of tonsilloliths in males and females

Gender Absence Presence "
n (%) n (%)
Male 139 (75.5) 45 (24.5)
0.57
Female 157 (73.0) 58 (27.0)
Total 296 (74.2) 103 (25.8)

Chi-Square Tests, n: Number of cases

The number of tonsilloliths per palatine tonsil varied in
between 1 to 24. A single tonsillolith was found in 42 tonsils
(40.78%), two tonsilloliths in 21 tonsils (20.39%), three in 11
(10.68%), four in 7 (6.80%), five in 9 (28.74%), and more than
five in 13 (12.62%) (Table 2).

Table 2. Number of tonsilloliths per palatine tonsil

Number of tonsilloliths Number of tonsils %
1 42 40.78
2 21 20.39
3 11 10.68
4 6.80
5 8.74
>5 13 12.62

Total 103 100

The age range for subjects with tonsilloliths was 12—80 years.
A positive correlation was observed between the number of
tonsilloliths and age (p<0.05); the prevalence of tonsilloliths
increased with age (Table 3).

Table 3. Correlation between the number of tonsilloliths with age.

Age
Number of Tonsillolit r p
0.155 0.002**

Spearman's correlation analysis
r: Spearman correlation coefficient, **p<0.01

Tonsillolith Prevalence Investigation Using CBCT

The investigation for the age distribution of the subjects with
tonsilloliths  revealed that tonsillar calcification was
significantly more common in Group 3 than Group 1 and 2,
while it was significantly lower in Group 1 than the other
groups (p=0.036) (Table 4).

Table 4. Age distribution of tonsillar calcifications

Age Absence Presence
Groups n (%) n (%) P
Group 1 107 (36.1) 25 (24.3)
Group 2 84 (28.4) 28 (27.2) 0.036*
Group3 105 (35.5) 50 (48.5)

Total 296(100) 103 (100)

Chi-Square Tests, n: Number of cases, *p<0.05
Discussion

Tonsilloliths are one of the most common soft tissue
calcifications in the maxillofacial region.’%2 They can be
detected by physical examination and radiological observation.
In panoramic radiography, they seem as radiopaque shadows
over the middle of the ascending mandibular ramus.*®
However, panoramic radiography fails in the detection and
exact localization of the soft-tissue calcifications adjacent to
bone.'* Depending on the location of calcification, they can be
interpreted as phleboliths, cysticercosis, foreign bodies,
sialoliths, calcified lymph nodes, osteomas, odontomas,
stylohyoid  ligament  mineralization, carotid artery
arteriosclerosis, or dystrophic calcifications in acne scars.'® In
addition, the calcifications outside the focal trough seem
blurred, reduced in size or magnified and sometimes
distorted.'® The superimposition of the anatomical structures in
the panoramic radiography creates challenges in the
interpretation of the images.®

The differentiation of soft tissue calcifications can be done
readily by three-dimensional imaging methods such as CT and
CBCT.*15 CT is the most appropriate and accurate technigue
to detect the surrounding inflammation, location of the
tonsillolith, and the size.” CBCT has certain advantages, such
as high spatial resolution, low cost, less image artifact, and low
radiation doses compared with CT.*®

According to the literature, the prevalence of tonsillolith was
quite lower in the studies performed on panoramic radiographs
than the studies using CT or CBCT images. Icoz et al.*?
evaluated the soft tissue calcifications observed on digital
panoramic radiographs in a Turkish population and found the
prevalence of tonsilloliths to be 2.5%. In another panoramic
study performed by Aghdasi et al.?, it was reported that the
prevalence of tonsilloliths was 4.9% in an Iranian population.
However, it was reported in the previous studies that the
prevalence ranged from 18.6% to 46.1% in the studies using
CT or CBCT images.11:20-24

The studies comparing panoramic radiography and CBCT
images showed that the panoramic radiography detected fewer
tonsilloliths when compared to the CBCT. Oda et al.?®
compared panoramic radiography and CBCT images in the
detection of tonsilloliths and demonstrated that the prevalence
rate of tonsilloliths in the same Japanese subjects group was
7.7% in the panoramic radiographic images and 46.1% in the
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CBCT images. Takahashi et al.?* reported that the prevalence
of tonsilloliths were 13.4% and 40.7% in 2244 Japanese
subjects on the panoramic radiographic views and CT images,
respectively. In another study performed by Centurion®
showed that the prevalence of tonsilloliths in the same
Brazilian subjects group was 18% and 27% in panoramic and
CBCT images, respectively. The higher prevalence of
tonsilloliths in the CBCT images compared to panoramic
radiographs proves that the CBCT is more accurate in
detecting tonsilloliths. The lower tonsilloliths detection rate on
panoramic radiographs, when compared to the CBCT, can
probably be explained that the tonsilloliths outside the focal
trough seem to be blurred and thus may not be detectable.
Moreover, there can be difficulties in detecting tonsilloliths
superimposed to the mandibular ramus.

The prevalence of tonsilloliths in the studies using CT or
CBCT images showed differences in different geographic
regions. In the CBCT studies performed by Price et al.?® and
Allareddy et al.?’, and Pette et al.?8 (all in different American
populations) the prevalence of tonsilloliths were reported to be
4.9%, 9.2%, and 10.06%, respectively. In a CBCT study
carried out by Moshfeghi et al.l!, it was reported that the
prevalence rate of tonsilloliths was 18.6% in an Iranian
population. In France, another study performed by Fauroux et
al.? showed that tonsilloliths were present in 24.6% of CT
images. Centurion et al.?* reported in their CBCT research that
the prevalence rate of tonsilloliths was 27% in a Brazilian
population sample. Ergun et al.?? reported that the prevalence
of tonsilloliths was 32.2% in a Turkish population living in the
Mediterranean region. In the studies performed by Takahashi
et al.3, Takahashi et al.?%, and Oda et al.?®> (in different
Japanese populations), the prevalence of tonsilloliths were
reported to be 39.9%, 40.7%, and 46.1%, respectively. In the
present study, the prevalence was 25.8% in a Turkish
population sample living in the Aegean region. Based on the
previous studies and our study, it can be concluded that the
incidence of tonsilloliths may vary according to geographical
regions and racial differences. Additionally, the wide range of
prevalence rates between investigations might be explained by
slice thickness differences.

Many authors have reported no significant impact of gender on
the detection rate of tonsilloliths, 111214182125 |n contrast, Kim
et al.” observed a difference between the genders and males
had a significantly higher number of tonsillar calcifications
compared to females. In our research, no statistically
significant difference was observed in the prevalence of
tonsilloliths regarding sex, which is in agreement with many
studies.

In the present research, a positive correlation was detected
between the number of tonsilloliths and age; the prevalence of
tonsilloliths tended to increase with age. Tonsillar
calcifications were significantly more common in subjects
older than 40 years old, while it was significantly lower in
subjects younger than 21 years of age. Centurion et al.?* and
Moshfeghi et al.** found no significant correlation between the
distribution of tonsilloliths and age. Kim et al.” noted no
relationship between the number of tonsilloliths and age.
Fauroux et al.® found no significant difference in the
prevalence of tonsilloliths among different age groups. Oda et
al.?® found a significant correlation between the prevalence of
tonsillolith and age. They also found a higher prevalence in
over 40-year-old groups than under 40-year-old groups.
However, they found no significant difference in the frequency
among different age groups. Takahashi et al.?3 reported that the
prevalence rate of tonsilloliths increased with age. They
showed that the prevalence rate in subjects aged 39 and

Tonsillolith Prevalence Investigation Using CBCT

younger was statistically lower than those older than 40.
Aghdasi et al.® reported that tonsilloliths more frequently
found in subjects of 40-60 years of age. Moreover, Garay et
al.?® informed a higher prevalence of tonsilloliths in subjects
older than 40 years.

In our research, the number of subjects with unilateral
tonsillolith was significantly higher than those with bilateral
tonsilloliths. This finding was coherent with the previous study
reported by Moshfeghi et al.** However, in a panoramic study
reported by Aghdasi et al.*® nearly half of the subjects had
bilateral tonsillar calcifications. The superimposition of the
other anatomical structures is common in the panoramic
radiography and cause difficulties in interpreting the images.®
Unilateral tonsilloliths can be misinterpreted as bilateral in the
panoramic radiographs because of their ghost images on the
opposite side.®®

In conclusion, the present study suggests that the tonsillolith
detection rate is quite higher than what is reported in the
previous studies with panoramic radiograph. According to our
results, these calcifications affect approximately a quarter of
the Aegean population. Tonsilloliths are age-related but sex-
independent. These calcifications are more common in people
older than 40 years of age. Although detection of tonsilloliths
is not a common indication for CBCT, a detailed evaluation of
the CBCT images provides a great contribution to the
diagnosis of the soft tissue calcifications.
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