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Abstract: Tori are bony growths in the mouth caused in general by genetic and environmental factors. Oral tori
may grow over time and interfere with oral hygiene, speech, mastication and the application of dentures. The
aim of this study is to evaluate the prevalence and patterns of torus mandibularis and torus palatinus according
age and gender among patients attending the Diamond Dental Hospital in Tirana. Methodology. A case-series
study conducted at DDH from February 1-30 April 2024. Written consent was taken from each participant and
the questionnaire comprises some variables. The patients were examined intraoral only by one examiner and
were taken photos from participants having positive findings. Results. The prevalence of oral tori in Albania
was very high 48.4% and the peak incidence was 18-29 age group (54.2%). The most common type was TM
39.3%. The most prevalent form for TP was flat (71.4%) and for TM was solitary bilateral (47.9%). Conclusions.
The prevalence of oral tori was found to be very high and not related to gender or bruxism. Dental professionals
should be aware of the high occurrence of oral tori and their importance in dental practice. Nevertheless,
further assessment of the prevalence of tori in a larger sample is required.
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1. Introduction

Oral tori are non-pathologic self-limiting anatomical bony protuberances that typically appear
on the alveolar surfaces of the human jaws and it is commonly found in long bones where tendons
and muscles are placed [1,2]. Tori may show up alone on one or both jaws at once and might be
unilateral or bilateral. They are made up of dense cortical bone structure and a little quantity of bone
marrow [3].

Oral tori have a complex etiology, which comprises mostly genetic and environmental variables
[4]. Different researchers have discovered numerous predisposing factors. Some of them emphases
that calcium supplements, low level of vitamin, bruxism, teeth deficiencies, infection, drugs (such as
phenytoin), may cause alveolar exostosis [5,6,7,8,9]. Whereas few researchers think that tongue push
and thumb sucking may play a role on oral tori development because of high pressure [10]. Tori may
develop during pathologically increased mechanical loads as reaction of traumatic occlusal forces [1].

The tori usually appearing in the mouth in the second or third decade of life [5]. They may be
found during routine clinical examination of the patient, because in general the small size of oral tori
doesn’t cause any complain. During gradual growing process of oral tori patients have no pain, but
when oral tori increase their size they may be a problem for both patient and dentist. So, they can
interfere not only on the production of dentures [11], but even on phonetic [12], limited tongue
movements [13], deglutition, mastication [14], increasing the risk for temporomandibular disorder
and may lead to poor aesthetic and obstructive sleep apnea, which may result in fatal event [15,16].
Moreover, increased size of oral tori inhibits the adequate oral hygiene, bringing the food towards
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the teeth during mastication, causing periodontal diseases. Oral tori also may cause difficulties
during intra oral films placement [17]. For these reason the radiographic features of the lower
premolars and maxillary sinuses are difficult to see [18]. Oral tori also may cause difficulties during
laryngoscopy and endotracheal intubation during general anaesthesia [19]. The tori cover by thin
layer of poorly vascularized oral mucosa, which make them more prone to ulceration, especially
when patient have problems with fitting dentures or in patient that receive bisphosphonates [20].
When growth of tori causes the above problems, surgical intervention is indicated [10,21].

Sometimes oral tori may be present in both jaws and vary according their shapes and size. When
oral tori are big in size, they present a clinical difficulty for the clinician, because they interfere on
taking correct impression for bridges or mobile dentures. By knowing their features, the clinician can
plan the best method for denture production.

Oral tori are defined as non-tender alveolar exostosis. They may be developed on an upper
and/or lower jaw and based on their location are referred as torus mandibularis (TM), torus palatinus
(TP and alveolar bone exostoses (ABE) [1]. All of them are histologically the same with each other
[22] and the same with normal compact bone [7]. For these reasons they may be use for regenerative
purpose as autogenous bone graft [23]. Additionally, Tori has been linked with the field of forensic
anthropology to identify human remnants [24].

Torus mandibularis may be present on the lingual aspect of the mandible and can be found in
both dentulous and edentulous patients. It is localized above the mylohyoid ridge and usually
extends to the canine and premolar region. It is thought that torus mandibularis may be formed
because of increased occlusal forces during parafunctional activity [1]. It may appear only in one or
both side of the mandible and can be classified furthermore as unilateral and bilateral solitary,
unilateral and bilateral multiple, and bilateral combined [4]. Torus mandibularis grows slowly and
can stop on its own in the absence of teeth [7]. In some case torus mandibularis expand in size so that
opposite TMs can contact in the midline [25,26]. In this situation the patient has difficulty not only
during speech and phonation [27], but even on application of the dentures.

Torus palatinus is a nodular or sessile mass of bone that develop at the midline of palate,
involving the processi palatini and the oss palatinum [28]. Its size varies in different cases. Sometimes
it may be very small, and in other cases it may grows so much that it occupies the entire palate. Torus
palatinus classified according on their shape on flat, spindle-shaped, nodular, and lobular [4], and
according on their size, as small (less than 3 mm), medium (3—6 mm), and large (more than 6 mm)
tori [29].

Alveolar bone exostoses may develop also on the buccal or labial side of both jaws, typically in
the distal regions, usually in the premolar and molar areas. Also they may develop on the palatal
surface of the maxilla in the molar region. When ABE compared to tori, they are less common [22].

In general diagnosis of alveolar exostosis is make by clinical and radiological examination [14].
In most of cases biopsy is not required, but differential diagnosis should be done with unilateral or
fast-growing bony lesions such as osteoma, peripheral ossifying fibroma, osteochondroma,
osteosarcoma and osteoblastoma [30] and when patient associated with other clinical signs such as
paresthesia or pain [31]. In most of cases there is no particular care needed, although regular
surveillance is necessary.

The occurrence of oral tori varies widely across countries and races [32,33]. There has also been
some observation of prevalence in terms of age, gender and ethnic group [28,34,35,36,37]. Research
indicate that Asians have a higher prevalence, while Blacks (16%) and Whites (8%) have the lower
rates [10]. In one study [38], there were no significant differences in the prevalence of oral tori between
gender. Whereas other studies [39,40] showed that prevalence of oral tori was greater in females than
in males.

Many studies show that prevalence of tori varies in different country. No evidence has been
found in the international literature investigating the prevalence of tori in Albanian patients.
Therefore, the aim of this study was to determine the prevalence of oral tori, their pattern and
distribution on both gender on Albanian patients visiting Diamond Dental Hospital, Tirana, Albania.

2. Materials and Methods
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This case-series study was carried out at the Diamond Dental Hospital (DDH) in Tirana, Albania
from February 1- 30 April 2024. Ethical approval to conduct the study was obtained from the Council
of Ethics UMT, No. 375/1. Written informed consent was taken from all the participants included in
the study.

The present study comprised adult subjects aged >/= 18 years old. Subjects were categorized
based on their gender and were classified into 6 age-groups, 18-29, 30-39, 40-49, 50-59, 60-69, 70-79
years. All participants were examined intraoral only by one trained research to prevent inter-observer
bias.

Inclusion criteria.

All dental patient visiting DDH over 18 years of age regardless their gender who came for visit
and agreed to participate in this study.

All patient belonged to Albanian ethnicity.

All dentulous and edentulous patients.

Patients with no history of orthodontic treatment.

Exclusion criteria.

The patients who did not give consent to be part of the study.

Patients with questionable tori.

Patients which were underwent surgical intervention of the maxilla or mandible for tumors or
fracture and incomplete healing of them.

Patients with soft tissue growth/hyperplasia in both jaws.

Patients belonged to other ethnic group from Albanian.

Data collection:

Clinical examination was done on dental chair at DDH under artificial light and were used
sterilized mouth mirrors. The presence of oral tori was determined visually and by palpation during
clinical examination. The patients were interviewed by one trained research and all demographic
data (age, gender) and information about level of vitamin D, level of Ca and the presence of bruxism
were recorded by an assistant. This investigation lasted for three months.

A clinical examination of torus palatinus, torus mandibularis and alveolar bone exostosis was
done respectively by checking with the index finger in the middle of the palate, sublingual part of
the mandible, and buccal and lingual aspect of distal regions for both jaws, finding for any bony
exostosis. All result of the test was recorded as present or absent of oral tori.

Bony prominences in the middle of the palate were analyzed and were recorded by their shapes
as flat, spindle-shaped, nodular or lobular tori. Whereas TM was recorded as unilateral solitary,
bilateral solitary, unilateral multiple, bilateral multiple, or bilateral combined.

Data analyses:

Data analysis was performed using SPSS 26.0 (Statistical Package for the Social Sciences, version
26). Frequencies and percentages were calculated for categorical variables, while measures of central
tendency and dispersion were determined for numerical variables. Group comparisons were
conducted using the Chi-square test. A p-value <0.05 was considered statistically significant.

3. Results

From a total of 122 patients that participated in this study, 37% of them were male and 63%
females (Table 1). The age range was 18-79 years and the mean age was 32.3+12.7 years. The
prevalence of oral tori (TM, TP and ABE) was 48.4% (59 out of 122 patients). The occurrence of TM
was 39.3%, TP was 11.5% and ABE 13.1%.

Table 1. General characteristics.

Frequency (%)
Gender F/M 77/45 (63.1/36.9)
Mean age (in years + SD) 32.3+12.7 [Me=19.2 IQR=12]
Presence of oral tori 59 (48.4)

Torus Mandibularis (TM) 48 (39.3)
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Torus palatinus (TP) 14 (11.5)
Alveolar bone exostoses (ABE) 16 (13.1)

Me - median; IQR - interquartile range.

From 59 patients with oral tori, 24 (40.7%) were male, and 35 (59.3%) were female.

Table 2. The distribution of oral tori in relation to gender.

With oral tori Without Oral tori Total
n=59 (%) n=63 (%) n=122 (%)
Male 24 (40.7) 21(33.3) 45 (36.9)
Female 35 (59.3) 42 (66.7) 77 (63.1)

Percentages are calculated in columns.

The distribution of oral tori varied according to their location and gender (Table 3). The
prevalence of torus mandibularis only was 59.3%, where 54.3% was in female and 66.7% was in male.
Torus palatinus only was 11.9%, where 14.3% was in female and 8.3% was in male. Alveolar bone
exostosis was 6.8%, where 2.9% was in female and 12.5% was in male. All pattern of oral tori, TM, TP
and ABE was in 10.2%, where 14.3% was in female and 4.2% was in male. The combination of TM
and ABE was 10.2%, where 11.4% was in female and 8.3% was in male, and the combination of TM
and TP was 1.7%, where 2.9% was in female and 1.7% was in male. No patient showed the

combination of TP and BE. There was no statistically significant difference between gender and
location of oral tori.

Table 3. The distribution of oral tori in relation to their location and gender.

Oral tori Female, Male, Total, p-value*
n=35 (%) n=24 (%) n=59 (%)
Torus Mandibularis only 19 (54.3) 16 (66.7)  35(59.3) 0.635
Torus palatinus only 5 (14.3) 2(8.3) 7 (11.9) 0.332
Alveolar bone exostoses only 1(2.9) 3 (12.5) 4(6.8) 0.063
Torus mandibularis, torus pale.ltinus 5 (14.3) 1(42) 6(102) 0.311
and alveolar bone exostosis
i i 0.263
Torus mandibularis ar}d alveolar bone 4(11.4) 2(8.3) 6(10.2)
exostosis
0.745
Torus mandibular and torus palatinus 1(2.9) 0(0.0) 1(1.7)
Torus palatinus and. alveolar bone 0(0.0) 0(0.0) 0(0.0) _
exostosis

Percentages are calculated in columns; * Hi-square.

Table 4 shows the occurrence of oral tori according to age-group. The youngest age group (18-
29 years old) had greater numbers of oral tori reported (54.2%). The second age-group with high
prevalence of tori (30.5%) was 30-39 years old, which followed by 40-49 age-group with 11.9%. Lower
value of oral tori prevalence showed 50-59 age-group and 70-79 age-group with only 1.7%. There was
no statistically significant difference between the age-groups and the presence of oral tori.
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Table 4. The distribution of oral tori in relation to age-group.

Age-groups With oral tori, Without oral tori, Total, p-value*

(years) n=59 (%) n=63 (%) n=122 (%)

18-29 32 (54.2) 36 (57.1) 68 (55.7) 0.104
30-39 18 (30.5) 11 (17.5) 29 (23.8) 0.093
40-49 7 (11.9) 5(7.9) 12 (9.8) 0.262
50-59 1(1.7) 5(7.9) 6 (4.9) 0.052
60-69 - 4(6.3) 4(3.3) 0.055
70-79 1(1.7) 2(3.2) 3(2.5) 0.772

Percentages are calculated in columns; *Hi-square.

Table 5 shows the distribution of all types of oral tori in relation to age-groups and gender. Most
of the oral tori were present to 18-29 age group, where TM was 56.3% (72.4% in female and 31.6% in
male), TP was 42.9% (36.4% in female and 66.7% in male) and ABE was 62.5% (60% in female and
66.7% in male). The prevalence of oral tori in 30-39 age-group was 27.1% for TM (13.8% in female and
47.4% in male), 42.9% for TP (54.6% in female and none male) and 25% for ABE (20% in female and
33.3% in male). The occurrence of oral tori in 40-49 age-group was 12.5% for TM (10.3% in female and
15.8% in male), 14.3% for TP (33.3% in female and 14.3% in male) and 12.5% for ABE (20% in female
and none male). Out of 50-59 age group, the only oral tori present was TM 2.1% (female 3.5%). The
same result was seen to 70-79 age group, where TM was 2.1% (male 5.3%). No patient belonged to
60-69 age group with oral tori.

Table 5. The distribution of TM, TP and ABE according to age-groups and gender.

Age- Torus mandibularis Torus palatinus Alveolar bone exostoses
groups (TM) (TP) (ABE)
(years)
Female Male Total Female Male Total Female Male Total
n=29 n=19 n=48 n=11 n=3 n=16 n=10 n=6 n=16
(%) (%) (%) (%) (%) (%) (%) (%) (%)
18-29 21 6 27  4(364) 2(66.7) 6(42.9) 6 4 10
(72.4)  (31.6) (56.3) (60.0) (66.7) (62.5)
30-39 4 9 13 6 (54.6) - 6 (42.9) 2 2 4
(13.8) (474) (27.1) (20.0) (33.3) (25.0)
40-49 3 3 6 1 1(33.3) 2(14.3) 2 - 2
(10.3) (15.8) (125) (9.0 (20.0) (12.5)
50-59 1 - 1 - - - - - -
(3.5) (2.1)
60-69 - - - - - - - - -
70-79 - 1 1 - - - - - -
(5.3) (2.1)

Percentages are calculated in columns.

Table 6 shows the distribution of different pattern of oral tori in relation to gender. Out of 14
patients with TP (11.5%), 11 were female (14.3%) and 3 were males (6.7%). The most common shape
was flat and was appear in 7 females (63.6%) and 3 males (100%), spindle-shaped was present only
in 2 females (18.2%), nodular form wasn’t present in any case and lobular form was present only in 2
females (18.2%), like spindle-shaped. There is no significant difference between pattern of TP and
gender (p=0.466).

Out of 48 patients with TM (39.3%), 29 of them were female (37.7%) and 19 were males (42.2%).
The most common pattern was solitary bilateral, 17 females (58.6%) and 6 males (31.6%). Solitar
unilateral form was 16.7%, 13.8% in female and 21% in male; multiple unilateral form was 2.1%,
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present only in one male (5.3%); multiple bilateral form was present in 12 patients (25%), 20.7% in
female and 31.6% in male, and bilateral combined form was present in 4 patients (8.3%), 6.9% in
female and 10.5% in male. There is no significant difference between pattern of TM and gender
(p=0.359).

Alveolar bone exostosis was present in the same percentage in both gender (13.3% in males and
13.0% in females), with no significant difference between them (p=0.968).

Table 6. The distribution of different pattern of oral tori according to gender.

Female Male Total p-value®
Gender n=77 n=45 n=122
Oral Tori
Torus palatinus 11 (14.3) 3(6.7) 14 (11.5) 0.466
Flat 7 (63.6) 3(100.0) 10(71.4)
Spindle-shaped 2(18.2) 2(14.3)
Nodular
Lobular 2(18.2) 2 (14.3)
Torus mandibularis 29 (37.7) 19 (42.2) 48 (39.3) 0.359
Solitar unilateral 4(13.8) 4(21.0) 8(16.7)
Solitar bilateral 17 (58.6) 6(31.6) 23 (47.9)
Multiple unilateral 1(5.3) 1(2.1)
Multiple bilateral 6 (20.7) 6 (31.6) 12 (25.0)
Bilateral combined 2(6.9) 2(10.5) 4(8.3)
Alveolar bone exostosis 10 (13.0) 6 (13.3) 16 (13.1) 0.968
(ABE)

Percentages are calculated in columns; * Hi-square.
Table 6 shows the association of the presence of oral tori with bruxism and malocclusion.
Bruxism and malocclusion was present in both groups of patients with and without oral tori with no

significant statistical differences between them.

Table 7. Association of oral tori with bruxism and malocclusion.

Patient with oral tori ~ Patient without oral All patient p-value*
tori
Male Female Male Female Male Female
n=24 (%) n=35(%) n=21(%) n=42(%) n=45(%) n=77 (%)
Bruxism 11 20 9 18 20 38 0.745
(45.8) (57.1) (42.9) (42.9) (44.4) (49.4)
Malocclusion 5 7 2 4 7 11 0.813
(20.8) (20.0) (9.5) (9.5) (15.6) (14.3)
Without 8 8 10 20 18 28 0.745
bruxism and (33.4) (22.9) (47.6) (47.6) (40.0) (36.4)

malocclusion

Percentages are calculated in columns; * Hi-square.

4. Discussion

Oral tori are nodular protuberances that despite not considered as a pathology, their big size can
impact the patient’s life. They can interfere in the oral cavity functions, and some dental and medical
procedures. This case-series study examined the prevalence of oral tori in Albania, the most common
pattern and its correlation with gender and age-group. In Albania, there are no published studies on
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the prevalence of tori. This lack of data represents a gap in the dental health knowledge of the
Albanian population and can impede effective dental health planning and services.

There have been a number of investigations, and it is generally known that there are racial
differences in the prevalence of tori. The results of the present study showed a high prevalence of
oral tori 48.3%, which was higher than 2.1% reported by Agbor et al. [41], 12.5% reported by Sathya
K et al. [42], 13.9% reported by Al Quran FA et al. [38], 27.76% reported by Santosh et al. [16], 33%
reported by Sing et al. [33], higher than 38% reported by Mohd et al. [43].

In diverse groups worldwide the prevalence of oral tori based on their location ranges from 1%-
64% for TM and from 0.4%-61.7% for TP [42]. There have been several studies for prevalence of tori’s
type. So, El Sergani et al. [21], reported that TP was higher in subjects with East Asian origin as in
those with West African origin. The prevalence in the present study of TM reported 39.3% and TP
11.5%, which is comparable with results of other studies, Faiza M. [44] reported TM 10.9% and TP
16.3%, Kumar Singh A. et al. [23], reported TM 8.9% and TP 27.9%, Ahmed H. [45] reported TM 5.7%
and TP 23.7%, Telang et al. [18], reported TM 3.3% and TP 13.2%, and Ramsha et al. [46], reported
lower value of tori, TM 3.3% and TP 0.6%.

Sometimes, a single individual can have multiple oral tori. In the present study only 10.2% of
patients was presented all type of oral tori. The same percentage (10.2%) showed torus mandibularis
and exostosis and 1.7% torus mandibularis and torus palatinus.

Several researchers have analyzed the correlation among prevalence of oral tori and gender.
Some studies have shown a higher prevalence of torus palatinus (TP) in females compared to males,
as well as larger average dimensions of the tori in females [33,38,43,45,47,48]. While other study
revealed no difference of tori in male and female [49]. In the present study, the authors found that
occurrence of oral tori was not related to gender.

Based on several studies, TP may start and develop between 10-30 years of age. As noted by
others, oral tori growth may persist after the age of thirty, specifically in the age-range 40-60 years,
with a population-specific incidence peak [47]. Chang et al. [50], reported higher prevalence of oral
tori to a younger age group, while Agbor et al. [41], reported that prevalence of tori was higher to 60-
69 age group. In the present study, the higher prevalence of oral tori was evident in 18-29 age group.
The similar finding was reported by Hiremath et al. [51]. Moreover, in the present study, the lower
number of patients with oral tori was presented by older age group 70-79 years. Even that it is
unknown the correlation between development of tori and young age, the most possible explanation
may be the occlusal forces. The decrease of oral tori prevalence in older patients could be attributed
to occlusal forces reduction as a result of soft diet and missing teeth during age [52]. In the present
study very few patients belonged to the age-group of 70-79 years.

There is a wide range of morphological features observed on TM and TP. TM is typically
unilateral or bilateral solitary, unilateral or bilateral multiple, or bilateral combined and TP might be
flat, lobular, nodular or spindle-shaped. The prevalence of their shapes may vary in different
population, age-group and gender. Al-Bayaty et al. [53], reported that flat form was the most frequent
TP form with high percentage 48%, whereas Simunkovic SK et al. [4], and Jainkittivong et al. [34],
reported that spindle-shaped of TP was the most common type 45.6% and 56%, respectively. In the
present study, the most common shape for TP was flat 71.4%, nodular form was not seen in any case
and prevalence of spindle-shaped and lobular resulted on the same percentage 14.3%. These to last
forms were present only in female. In terms of the prevalence of torus mandibularis types, in the
present study the most common form was bilateral solitary 47.9%. The same results reported by
Simunkovic¢ SK et al. [4], and Guru et al. [54], where the most common form of TM was bilateral 35.4%
and 78.3%, respectively.

The important prosthodontic issues in patients with oral tori are related to their position, size
and form [3]. The most problematic forms are those of large size and bilateral. From all type of TP,
the nodular type presents a higher risk of prosthodontic difficulties. When the case presented with
medium or large form of tori, before to the construction of any types of dentures indicated surgical
removing of tori or changes to denture design. The small forms of oral tori do not have clinical
significance, but should be kept under observation.
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Although oral tori have been subject of many studies, it remains unknown how they start. It is
very possible that there are multiple contributing factors to its onset. That is believed to be a result of
both genetic and environmental circumstances. One theory, known as the Osteogenic-Periosteal
Stretch Hypothesis, proposed by Garcia [7], argues that the mental process limits the chin from
experiencing excessive deformation, by developing an external chin, the torus formation is localized
to the premolar region. Nevertheless, there is a little data to support this theory [55]. According to
genetic theories, certain hereditary factors play a predominant role in the development of oral tori.
However, some researchers have noted that oral tori may also be induced by environmental factors
[56], as they generally appear during the third decade of life. One possible explanation might be
occlusal stress applied by teeth to the alveolar bone [42]. Another theory is high altitude hypoxia. So,
in one study [54], the authors reported higher percentage of torus mandibularis at higher altitudes.
Many studies have found a substantial correlation between TP and other genetically based bony
dysostoses, which is characterized by increased bone mass [14,57]. Other investigations have been
carried out to assess the impact of hyperparathyroidism on the development of tori [58,59]. However,
in patients receiving peritoneal dialysis, there was no association seen between the development of
tori and secondary hyperparathyroidism. Therefore, further research should take a closer look at the
correlation between the above variables.

According to Igarashi et al. [60], the presence of dental attrition can be a sign of occlusal stress.
On the other hand, occlusal stress is known to be an important factor in the development of tori. Guru
et al. [54], reported an association between clenching and grinding and the presence of TM. In the
present study, the authors have analyzed the occurrence of tori in correlation to bruxism. They
founded that 44.4% of males and 49.4% of females have bruxism and 15.6% of males and 14.3% of
female have malocclusion. In our study the prevalence of tori was very high. The most possible
factors may be genetic, bruxism [61], and low level of vitamin D [62].

Tori is generally an asymptomatic clinical finding that don’t usually need to be removed. It may
reduce its dimension, due to the loss of teeth after bone resorption at 50 years of age [3]. When they
are small, do not interfere in daily life of patient. In cases associated with big size, they must undergo
surgical removal.

Recently, most of the patients have increased their requirements for dental treatment, where one
of them is replacing missing teeth with dental implants instead of removable dentures. In these case
oral tori may be use for autogenous bone graft in surgical procedures during dental implants
placement. Moreover, the presence of oral tori serves as indicator of mandibular advancement
devices success in patients treated for obstructive sleep apnea [63].

The strength of the present study includes the fact that the examination of patients was
conducted only by one trained and experienced research to prevent inter-examiner bias.

The limitation of the study is the low size of sample and the authors couldn’t take information
in relation to vitamin D and calcium level, and hyperparathyroidism.

5. Conclusions

The prevalence of oral tori was found to be very high and not related to gender or bruxism.
Dental professionals should be aware of the high occurrence of oral tori and their importance in
dental practice. Nevertheless, further assessment of the prevalence of tori in a larger sample is
required.

Author Contributions: Conceptualization, V.D. and E.P.; methodology, E.P.; software, M.Z.; validation, M.Z,,
V.D.; formal analysis, E.P.; investigation, V.D.; resources, V.D. and E.P.; data curation, V.D.; writing—original
draft preparation, V.D.; writing—review and editing, E.P. and M.Z.; supervision, M.Z. All authors have read
and agreed to the published version of the manuscript.

Funding: Articles publication charges are supported by Albanian University.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration of
Helsinki, and approved by the Council of Ethics of the University of Medicine of Tirana, no 375/1, the approval
date was 8 February 2024.


https://doi.org/10.20944/preprints202407.0221.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 2 July 2024 d0i:10.20944/preprints202407.0221.v1

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The authors declare that the data in this research are available from the
corresponding author upon reasonable request. The data are not publicly available due to ethical.

Conflicts of Interest: The authors declare no conflicts of interest. The authors declare that the research was
conducted in the absence of any commercial or financial relationships that could be construed as a potential
conflict of interest.

References

1. Smitha K, Smitha GP. Alveolar exostosis revisited: A narrative review of literature. Saudi | Dent Res.
2015;6(1):67-72.

2. Nogueira AS, Goncales ES, da Silva Santos PS, Damante JH, Alencar PN, Sampaio FA, Garcia AS. Clinical,
tomographic aspects and relevance of torus palatinus: case report of two sisters. Surgical and Radiological
Anatomy. 2013 Nov 1;35(9):867-71.

3.  AlZarea BK. Prevalence and pattern of torus palatinus and torus mandibularis among edentulous patients
of Saudi Arabia. Clin Interv Aging. 2016 Feb 24; 11: 209-13.

4. Simunkovi¢ SK, Bozi¢ M, Alajbeg IZ, Dulci¢ N, Boras VV. Prevalence of torus palatinus and torus
mandibularis in the Split-Dalmatian County, Croatia. Coll Antropol. 2011 Sep; 35(3):637-41.

5. Al-Sebaie D, Alwirikat M. Prevalence of torus palatinus and torus mandibularis in Jordanian population.
Pak Oral and Dent J. 2011;31(1):214-216.

6.  Patil S, Maheshwari S, Khandelwal SK. Prevalence of torus palatinus and torus mandibularis in an Indian
population. Saudi | Oral Sci. 2014; 1:94-97.

7.  Garcia-Garcia AS, Martinez-Gonzalez JM, Gémez-Font R, Soto-Rivadeneira A, Oviedo-Roldan L. Current
status of the torus palatinus and torus mandibularis. Med Oral Patol Oral Cir Bucal. 2010 Mar 1;15(2): e353-
60.

8.  Al-Dwairi ZN, Al-Daqaq ANF, Kielbassa AM, Lynch E. Association between oral tori, occlusal force, and
mandibular cortical index. Quintessence Int. 2017; 48:841-9.

9. Jeong CW, Kim KH, Jang HW, Kim HS, Huh JK. The relationship between oral tori and bite force. Cranio -
] Craniomandib Pract. 2019;37(4):246-253).

10. Loukas M, Hulsberg P, Tubbs RS, et al. The tori of the mouth and ear: a review. Clin Anat. 2013; 26:953-60.

11. Valentin R, Julie L, Narcisse Z, Charline G, Vivien M, David G. Early recurrence of mandibular torus
following surgical resection: A case report. Int | Surg Case Rep. 2021 Jun; 83:105942.

12.  Chaubal TV, Bapat R, Poonja K. Torus mandibularis. The American ] Med. 2017;130(10):1-1.

13. Shimahara, T., Ariyoshi, Y., Nakajima, Y., Shimahara, M., Kurisu, Y., & Tsuji, M. Mandibular torus with
tongue movement disorder: a case report. Bull Osaka Med Col. 2007; 53:143-1466.

14. Augkalnis A, Bernhardt O, Putniene E, Sidlauskas A, Andriugkevidiute I, Basevitiene N. Oral bony
outgrowths: Prevalence and genetic factor influence. Study of twins. Medicina (B Aires). 2015;51(4):228-232.

15. Ahn SH, Ha JG, Kim JW, Lee YW, Yoon JH, Kim CH, Cho HJ. Torus mandibularis affects the severity and
position-dependent sleep apnoea in non-obese patients. Clin Otolaryngol. 2019 May;44(3):279-285.

16. Santosh ABR, Jhones T, Venugopal H, Smith K, Mair JST, Edwards M, Williams E. Prevalence of oral tori
among medical and dental students at the university of the West Indies. Dentistry 3000. 2016;4(1):1-9.

17. Kalaignan P, Mohan ] and Jayakumar A. "Determination of Grading for Maxillary and Mandibular Tori-
an in Vivo study." Biomedical and Pharmacology Journal. 2018; 11(2): 679-688.

18. Telang L, Telang A, Nerali J, Pradeep P. Tori in a Malaysian population: Morphological and ethnic
variations. | Forensic Dent Sci. 2019;11(2):107-112.

19. Durrani MA, Barwise JA. Difficult endotracheal intubation associated with torus mandibularis. Anesth
Analg. 2000; 90(3):757-759.

20. Godinho M, Barbosa F, Andrade F, Cuzzi T, Ramos-E-Silva M. Torus palatinus osteonecrosis related to
bisphosphonate: A case report. Case Rep Dermatol. 2013;5(1):120-125.

21. ElSergani AM, Anderton J, Brandebura S, Obniski M, Ginart MT, Padilla C, Butali A, Adeyemo WL, Long
RE Jr, Moreno LM, Marazita ML, Weinberg SM. Prevalence of Torus Palatinus and association with dental
arch shape in a multi-ethnic cohort. Homo. 2020 Nov 30;71(4):273-280.

22.  Neville BW, Damm DD, Allen CM, Bouquot JE. Developmental defects of the oral and maxillofacial region.
In: Neville BW, Damm DD, Allen CM, Bouquot JE. Oral and maxillofacial pathology. 3rd edition, W.B.
Saunders Co., Philadelphia, 2009, 1-53.

23. Kumar Singh A, Sulugodu Ramachandra S, Arora S, Dicksit DD, Kalyan CG, Singh P. Prevalence of oral
tori and exostosis in Malaysian population - A cross-sectional study. ] Oral Biol Craniofac Res. 2017; 7:158-
60.

24. Ata-Ali], Ata-Ali F. Forensic dentistry in human identification: A review of the literature. | Clin Exp Dent.
2014 Apr 1;6(2): el62-7.

25. Unterman S, Fitzpatrick M. Torus Mandibularis. West ] Emerg Med. 2010; 11(5):520.


https://doi.org/10.20944/preprints202407.0221.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 2 July 2024 d0i:10.20944/preprints202407.0221.v1

10

26. Neville BW, Damm DD, Allen CM, Chi CA. Developmental Defects of the Oral and Maxillofacial Region.
Color Atlas of Oral and Maxillofacial Diseases. 1st Edition. Elsevier, 2013.

27. Barker D, Walls AWG, Meechan JG. Case report: Ridge Augmentation using mandibular tori. BDJ. 2001;
190:474-476.

28. Sisman Y, Ertas ET, Gokce C, Akgunlu F. Prevalence of torus palatinus in cappadocia region population of
Turkey. Eur | Dent. 2008;2(4): 269-275.

29. Reichart PA, Neuhaus F, Sookasem M. Prevalence of torus palatinus and torus mandibularis in Germans
and Thais. Commun Dent Oral Epidemiol. 1988; 16:61-64.).

30. Verweij KE, Engelkens HJH, Bertheux CA and Dees A. “Multiple lesions in upper jaw”. Neth | Med. 2011;
69(7): 347-350.

31. Mermod M, Hoarau R. Mandibular tori. CMA]. 2015; 187(11): 826.

32. Maduakor SN, Nwoga MC. Prevalence of mandibular and palatine tori among the Ibos in Enugu, South
East Nigeria. Nigerian | Clin Practice. 2017;20(1):57-60.

33. Singh AK, Ramchandra SS, Arora S, et al. Prevalence of oral tori and exostosis in Malaysian population —
A cross-sectional study. ] Oral Bioland Craniofac Res. 2017;7(3):158-60.

34. Jainkittivong A, Apinhasmit W, Swasdison S. Prevalence and clinical characteristics of oral tori in 1,520
Chulalongkorn University Dental School patients. Surg Radiol Anat. 2007 Mar;29(2):125-131.

35. Mishra N, Hiremath V, and Husein A, “Prevalence of torus palatinus and torus mandibularis among Malay
population,” Journal of International Society of Preventive and Community Dentistry. 2011; 1(2): 60-64.

36. Chiang ML, Hsieh Y], Tseng YL, Lin JR, and Chiang CP, “Oral mucosal lesions and developmental
anomalies in dental patients of a teaching hospital in Northern Taiwan, Journal of Dental Sciences. 2014;
9(1):69-77.

37.  Yoshinaka M, Ikebe K, Furuya-Yoshinaka M, Maeda Y. Prevalence of torus mandibularis among a group
of elderly Japanese and its relationship with occlusal force. Gerodontology. 2014 Jun;31(2):117-122.

38. Al Quran FAM, Al-Dwairi ZN. Torus palatinus and torus mandibularis in edentulous patients. | Contemp
Dent Pract. 2006; 7:112-119.

39. Fawwaz AL-Sharafat, Talat Mneizel, Safwan Khaswaneh. Frequency of oral tori among dental patients
attending three military hospitals in Jordan. JRMS. August 2007; 14(2): 17-20.

40. Agbaje JO, Arowojolu MO, Kolude B and Lawoyin JO. Torus palatines and Torus mandibularis in a
Nigerian population. African ] Oral Health. 2005; 2(1 and 2): 30-36.

41. Agbor, AM., Ogunsalu, C. The Prevalence of Mandibular and Maxillary Bony Tori in Cameroon. Ann Dent
Sci Oral Biol. 2020; 1(1): 01-08.

42.  Sathya K, Kanneppady SK, Arishiya T. Prevalence and clinical characteristics of oral tori among outpatients
in Northern Malaysia. ] Oral Biol Craniofac Res. 2012 Jan-Apr;2(1):15-19.

43. Mohd IM, Muhammad FT, Alam M, Basri R, Purmal K, Rahman S. Torus Palatinus and torus mandibularis
in a Malaysian population. Int Med ]. 2013; 20:767-9.

44. Faiza M. Abdul-Ameer. Correlation of prevalence of torus palatinus and torus mandibularis with the form
of maxillary and mandibular arches in Iraqi population. Journal of Medical and Dental Science Research. 2016;
3(6):14-22.

45.  Ahmed Hisham Mohamed, Elhadi Mohieldin Awooda. Prevalence of mandibular and palatal tori among
5-15 years old children in Khartoum state, Sudan. Saudi Journal of Oral and Dental Research. 2018; 3(4):127-
130.

46. Ramsha A., Salik R., Bushra J., Umer H., Hasan B., Bilal H., Mansoor A. Patterns of Torus Mandibularis
and Torus Palatinus Among Dental Patients of a Public Hospital in Karachi. JBUMDC 2019; 9(3):192-196.

47. Jainkittivong A, Langlais RP. Buccal and palatal exostoses: prevalence and concurrence with tori. Oral Surg
Oral Med Oral Pathol Oral Radiol Endod. 2000; 90(1):48-53).

48. Seidu A Bello, Nathan U Ikimi, Olayinka Falola and Adeoye John Ademola. “A Multi-Ethnic Study to
Determine the Prevalence of Bony Exostoses Among Residents in Abuja, North Central Nigeria”. Acta
Scientific Dental Sciences. 2020; 4(3): 93-98.

49. Adeyemo WL, Emeka CI, Taiwo OA and Adeyemi MO. “Prevalence and pattern of presentation of mandibular
and palatine tori in a Nigerian population”. Nigerian Dental Journal. 2010: 17(1):16-18.

50. Chang PC, Tai SY, Hsu CL, Tsai Al, Fu JF, Wang IK, Weng CH, Yen TH. Torus Mandibularis in Patients
Receiving Hemodialysis. Int. |. Environ. Res. Public Health 2021, 18, 9451.

51. Hiremath VK, Husein A, Mishra N. Prevalence of torus palatinus and torus mandibularis among Malay
population. | Int Soc Prev Community Dent. 2011 Jul;1(2):60-4.

52.  Yoshinaka, M.; Ikebe, K.; Furuya-Yoshinaka, M.; Hazeyama, T.; Maeda, Y. Prevalence of torus palatinus
among a group of Japanese elderly. J. Oral Rehabil. 2010, 37, 848-853.

53. Al-Bayaty HF, Murti PR, Matthews R, Gupta PC. An epidemiological study of tori among 667 dental
outpatients in Trinidad Tobago, West Indies. Int Dent ]. 2001; 51:300-4.


https://doi.org/10.20944/preprints202407.0221.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 2 July 2024 d0i:10.20944/preprints202407.0221.v1

11

54. Guru Prasad R, Sharma N, Prakash R. Prevalence of torus mandibularis and its association with para-
functional activity in tertiary care centre in Shimla, H.P., India: A hospital based cross sectional study. |
Dent Res Rev. 2020; 7:177-81.

55.  Singh GD. On the etiology and significance of palatal and mandibular tori. Cranio. 2010; 28:213-5.

56. Jordan Bouchet, Genevieve Hervé, Géraldine Lescaille, Vianney Descroix, Alice Guyon. Palatal torus:
etiology, clinical aspect, and therapeutic strategy. | Oral Med Oral Surg. 2019. 25(2): 18.

57.  Whyte MP, McAlister WH, Zhang F, Bijanki VN, Nenninger A, Gottesman GS, Lin EL, Huskey M, Duan S,
Dahir K, Mumm S. New explanation for autosomal dominant high bone mass: Mutation of low-density
lipoprotein receptor-related protein 6. Bone. 2019 Oct; 127:228-243.

58. Hsu C.L., Hsu C.W., Chang P.C. Oral Tori in Chronic Peritoneal Dialysis Patients. PLoS One. 2016; 11(6):
e0156988.

59. Chao PJ, Yang HY, Huang WH, Weng CH, Wang IK, Tsai Al, Yen TH. Oral tori in chronic hemodialysis
patients. Biomed Res Int. 2015; 2015:897674.

60. IgarashiY, OhzekiS, Uesu K, Nakabayashi T, Kanazawa E. Frequency of mandibular tori in the present-day
Japanese. Anthropol Sci. 2008; 116:17-32.

61. Lagana G, Osmanagiq V, Malara A, Venza N, Cozza P. Sleep Bruxism and SDB in Albanian Growing
Subjects: A Cross-Sectional Study. Dent | (Basel). 2021 Feb 27;9(3):25.

62. Rumano M, Mitre A and Rumano E. Vitamin D status and parathyroid hormone in Albanians. EPESS. 2019;
6:106-110.

63. Diaz de Teran T, Mufioz P, de Carlos F, Macias E, Cabello M, Cantalejo O, Banfi P, Nicolini A, Solidoro P,
Gonzalez M. Mandibular Torus as a New Index of Success for Mandibular Advancement Devices. Int |
Environ Res Public Health. 2022 Oct 29;19(21):14154.)

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those
of the individual author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s)
disclaim responsibility for any injury to people or property resulting from any ideas, methods, instructions or
products referred to in the content.


https://doi.org/10.20944/preprints202407.0221.v1

