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Abstract 

Introduction: Torus palatinus (TP) and torus mandibularis (TM) are slow growing anatomical 

bony protuberances with unknown etiology seen on the alveolar surfaces of the maxilla and 

mandible. The aim of this study was to determine the prevalence, and shape of TP and TM in 

relation to age and sex in Iranian population. 

Methods: The present study included 613 subjects (458 men and 389 women) with mean age of 

43.31±16.87 years. The subjects were examined for the existence of tori by clinical inspection 

and palpation. Statistical analysis was performed using SPSS 22.0 software program. 

Findings: Among the 106 subjects with tori, 8 (7.55%) had either TP or TM. 41 (38.68%) 

subjects had TP, whereas 57 (53.77%) had TM. The maximum percentage of TP, TM, and either 

tori was observed in the age-group of 49–59 years, the oldest group (59 and older years age 

range), and the age-group 49-59 years. The percentage of females with tori was higher when 

compared to males, which is however not significant. According to shape, the occurrence of flat-

shaped TP (41.46%) and bilateral solitary TM (42.11%) was more common. 

Conclusion: This study indicated that the prevalence of TP in Iranian population was 17.29%. 

No significant difference in the presence of tori with respect to sex and age was observed. 

According to the literature, flat TP and bilateral solitary TM were the most common type in our 

population.  
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Introduction: 

Torus palatinus (TP) and torus mandibularis 

(TM) are non-pathological bony 

protuberances with unknown etiology seen 

on the alveolar surfaces of the maxilla and 

mandible. (1, 2) TP and TM are slow 

growing osseous outgrowths (exophytic) in 

the midline of the hard palate (torus 

palatinus) and in the lingual cortical bones 

of mandible (torus mandibularis). (2) It is 

generally accepted as an anatomical 

variation rather than a pathological 

condition. (3)  

According to the shape, TP can be classified 

as flat, spindle-shaped, nodular, and lobular, 

whereas TM can be classified as unilateral 

and bilateral solitary (US, BS), unilateral 

and bilateral multiple (UM, BM), and 

bilateral combined (BC). (4) Based on their 

size, TP classified as small (less than 3 mm), 

medium (3–6 mm), and large (more than 6 

mm) tori. (5)  

The etiology of the development of tori is 

still unknown and several factors have been 

proposed such as: Genetic, masticatory 

stress, developmental anomalies, infection, 

malnutrition, and discontinued growth. (6-

10). The aim of this study was to determine 

the prevalence, and shape of TP and TM and 

to investigate the relationship between the 

findings in relation to age and sex in Iranian 

population. 

Methods: 

Sample size was calculated wherein 

minimum of 232 subjects were required to 

get estimate of prevalence of tori and 

exostosis. In order to determine the sample 

size we use the AlZarea BK study results 

(12). In the mentioned study, the frequency 

of TM or TP was 17.6% and the sample size 

was 232 with the 95% confidence level and 

significance level of 0.05. In the present 

study, we selected 613 patients to increase 

efficiency of study results. Patients who 

attended private dental office were 

examined between September, 2017 and 

February, 2018 for the presence of TP and 

TM. 

The study comprised of 235 male and 378 

female subjects. The subjects were stratified 

into six age groups: 12–19, 20–29, 30–39, 

40–49, 50–59 and 60 years and older. The 

existence of tori was determined by clinical 

examination and palpation, and result of the 

test was recorded as present or absent. 

The shape of TP was classified as flat, 

nodular, spindle and lobular according to 

Jainkittivong et al (5, 11), whereas TM was 

classified as unilateral and bilateral solitary, 

unilateral and bilateral multiple, and 

bilateral combined. (4) 

Patients with questionable tori were 

excluded from the study. The data were 

collected and entered into SPSS 22 Software 

program. The statistical analysis was 

performed using Chi-square test at P < 0.05 

considered as statistically significant. 

Ethical approval was obtained from the 

Dental Research Center, Mazandaran 

University of Medical Sciences. Written 

informed consent was taken from all the 

participants included in the study. 

Findings: 

In total, 106 participant were included in this 

study had tori, consisting of 42 men 

(39.62%) and 64 women (60.38%) with a 
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mean age of 43.31±16.87 years. The mean 

age was 42.79±15.94 years for males and 

43.66±17.66 years for females, which was 

not statistically different (P=0.796). Out of a 

total of 106 subjects, 8 (7.55%) had 

prevalence of either tori. 41 (38.68%) had 

TP and 57(53.77%) had TM. Table 1 

presents the distribution of TP and TM in 

relation to age and gender. TM was 

significantly more prevalent in both genders 

(54.69% and 52.38% in females and males, 

respectively. 

Patients were divided to six groups with 

respect to age. Groups were as follows: 12-

19 years, 19-29 years, 29-39 years, 39-49 

years, 49-59 years, and older than 59 years. 

Table 2 represents the distribution of TP and 

TM with respect to age. The highest TM 

prevalence (24.56%) were in the oldest 

group (59 and older years age range), the 

highest TP prevalence (34.15%) were in the 

age-group 49-59 years, and the highest 

prevalence of either tori (37.50%) were in 

the age-group 49-59 years (Figure 1). 

Table 3 presents the distribution of 41TP 

subjects according to shape. The most 

common shape was flat (41.46%), also out 

of 57 subjects of TM, the highest prevalence 

was related to BS (42.11%). Among 8 

subjects of simultaneously occurrence of TP 

and TM, the highest prevalence of TM 

shapes was related to BS and US (each of 

them 37.50%) and that of TP was related to 

spindle shape (62.50%) (Table 3). 

Chi-square test showed that there is no 

statistically significant relationship between 

anatomical variation and age. Because one 

cell had less than 5 counts, and sample size 

was higher than 40, Fisher's Exact Test was 

used to interpret the results (Fisher's Exact 

Test =12.585, P-value=0.182) (Table 4). 

Chi-square test showed that there is no 

statistically significant relationship between 

anatomical variation and gender. Because 

one cell had less than 5 counts, and sample 

size was higher than 40, Fisher's Exact Test 

was used to interpret the results (Fisher's 

Exact Test =0.168, P-value=0.952) (Table5). 

Discussion: 

Tori are nodular protuberances that are 

composed of mature bone, these are usually 

considered an anatomical variation rather 

than a pathological condition. The size of 

the tori can change throughout life, and may 

range from a few millimeters to centimeters. 

An increase in size may be observed in the 

early adulthood, but it may show a decrease 

in size in the older age-group due to bone 

resorption. (13) The prevalence rates of TP 

and TM diversify in populations with 

contrasting ethnic origins from 0% to 66% 

and from 0% to 85.7%, respectively. (14, 

15) The prevalence of tori is currently 

unknown in the Arab ethnic group. 

However, Salem et al reported a 1.4% 

prevalence of TP in 6–12-year-old Saudi 

school children, and Yildiz et al reported a 

30.9% prevalence rate of TP in 5–15-year-

old Turkish school children. (16, 17) Kumar 

Singh A et al. reported a 73.5% prevalence 

rate in Malaysia. (18) 

The prevalence of TP and TM was reported 

5.17% in Saudi Arabia in 2016. (1) In this 

study reported a 17.29% frequency of tori. 

Mean age of subjects was 43.31 16.87 years. 

The mean age was 42.79 15.94 years for 

males and 43.66 17.66 years for females, 
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which was not statistically different 

(P=0.796). TP is observed to be most 

prevalent in females in comparison to males, 

and this was attributed to a dominant type, X 

chromosome. (19) Hiremath et al. (20) and 

Sathyaetal et al. (21) found that TP and TM 

are more prevalent in females than males. In 

study performed by Kumar singh (18) also 

the prevalence of TP alone was higher in 

females. Similar results were observed in 

our study however there was no significant 

relationship between gender and tori 

prevalence (P-value=0.952). However, 

according to the findings of Patil et al and 

Sonnier et al. (32, 33) TM was reported to 

be more prevalent in males. Some authors 

have also reported no significant differences 

in the prevalence of TM between genders. 

(22) The researches in the past have 

suggested that the incidence of tori is related 

to the age difference. Kerdpon (23), 

Jainkittivong (24), and Yildiray (25), have 

revealed higher prevalence rates of TP 

during the second and third decades of life 

(17, 23, 24), and few suggest that highest 

prevalence rate is observed during the fifth 

decade. (26, 27) On the other hand, in our 

study similar to studies performed by 

AlZarea, Chohayed, and Volpes (13, 28) 

there is no significant relationship between 

incidence of tori and age difference. 

According to the shape, TP can be classifed 

as at, spindle-shaped, nodular, and lobular, 

whereas TM can be classifed as unilateral 

and bilateral solitary, unilateral and bilateral 

multiple, and bilateral combined. The flat-

shaped tori were reported to be more 

commonly seen in the present study 

(41.46%), followed by spindle-shaped tori. 

(16, 29, 34) However, Simunković et al, 

Jainkittivong et al, and Reichart et al showed 

a higher prevalence of spindle-shaped tori 

(24, 30, 31), Haugen found that nodular TP 

was core common. (27) Bilateral solitary 

type of TM was most commonly observed in 

this study, which was similar to the 

observations by Reichart et al, Patil et al, 

and Sonnier et al. (31, 32, 33) In this study 

there was no significant relationship 

between anatomical variation, age difference 

and gender (P=0.182, P=0.952). Dietary 

factors may have a role for the tori 

prevalence. Eggen and Natvig (35) 

investigated the influences of nutrients in the 

etiology of tori. It was suggested that 

saltwater fish consumption in Norway 

possibly supplies higher levels of 

polyunsaturated fatty acids and Vitamin D 

which is involved in bone growth and this 

may increase the prevalence of tori. 

Conclusion: 

The results of study show that the 

prevalence of tori in Iranian population is 

17.29% and the incidence of tori is higher in 

females when compared to males, which is 

however not significant. TM was 

significantly more prevalent in both genders. 

There is no significant relationship between 

incidence of tori and age difference. Most 

TP were found in flat shape (41.46%), and 

the highest prevalence of TM was related to 

BS (42.11%). 
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Tables and Figures: 

Table 1: Distribution of torus palatinus and torus mandibularis according to gender 

 

Gender 

Female Male Total 

Frequency Percent Frequency Percent Frequency Percent 

 

TP 24 37.50% 17 40.48% 41 38.68% 

TM 35 54.69% 22 52.38% 57 53.77% 

TP and 

TM 
5 7.81% 3 7.14% 8 7.55% 

TP: torus palatinus, TM: torus mandibularis 

 

Table 2: Distribution of torus palatinus and torus mandibularis according to age 

 

TP_TM 

TP TM TP and TM 

Frequency Percent Frequency Percent Frequency Percent 

Age 

12-19 5 12.20% 6 10.53% 1 12.50% 

19-29 6 14.63% 7 12.28% 1 12.50% 

29-39 4 9.76% 13 22.81% 2 25.00% 

39-49 7 17.07% 10 17.54% 1 12.50% 

49-59 14 34.15% 7 12.28% 3 37.50% 

59< 5 12.20% 14 24.56% 0 0.00% 
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Table 3: Distribution of torus palatinus and torus mandibularis according to shape 

 
TP TM TP and TM 

Frequency Percent Frequency Percent Frequency Percent 

TP_Shape 

Spindle 12 29.27% 0 0.00% 5 62.50% 

Flat 17 41.46% 0 0.00% 2 25.00% 

Lobular 6 14.63% 0 0.00% 1 12.50% 

Nodular 6 14.63% 0 0.00% 0 0.00% 

TM_Kind 

US 0 0.00% 18 31.58% 3 37.50% 

BS 0 0.00% 24 42.11% 3 37.50% 

BM 0 0.00% 8 14.04% 1 12.50% 

UM 0 0.00% 5 8.77% 1 12.50% 

BC 0 0.00% 2 3.51% 0 0.00% 

 

Table 4: Chi-square table of anatomical variation and age 

 
TP_TM 

Total 
TP TM TP and TM 

Age 

12-19 

Count 5 6 1 12 

Expected Count 4.6 6.5 0.9 12.0 

% within Age 41.7% 50.0% 8.3% 100.0% 

19-29 

Count 6 7 1 14 

Expected Count 5.4 7.5 1.1 14.0 

% within Age 42.9% 50.0% 7.1% 100.0% 

29-39 

Count 4 13 2 19 

Expected Count 7.3 10.2 1.4 19.0 

% within Age 21.1% 68.4% 10.5% 100.0% 

39-49 

Count 7 10 1 18 

Expected Count 7.0 9.7 1.4 18.0 

% within Age 38.9% 55.6% 5.6% 100.0% 

49-59 

Count 14 7 3 24 

Expected Count 9.3 12.9 1.8 24.0 

% within Age 58.3% 29.2% 12.5% 100.0% 

59< 

Count 5 14 0 19 

Expected Count 7.3 10.2 1.4 19.0 

% within Age 26.3% 73.7% 0.0% 100.0% 

Total 

Count 41 57 8 106 

Expected Count 41.0 57.0 8.0 106.0 

% within Age 38.7% 53.8% 7.5% 100.0% 
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Table 5: Chi-square table of anatomical variation and gender 

 
TP_TM 

Total 
TP TM TP and TM 

Gender 

Female 

Count 24 35 5 64 

Expected Count 24.8 34.4 4.8 64.0 

% within Gender 37.5% 54.7% 7.8% 100.0% 

Male 

Count 17 22 3 42 

Expected Count 16.2 22.6 3.2 42.0 

% within Gender 40.5% 52.4% 7.1% 100.0% 

Total 

Count 41 57 8 106 

Expected Count 41.0 57.0 8.0 106.0 

% within Gender 38.7% 53.8% 7.5% 100.0% 

 

 

 

Figure 1: Bar chart of anatomical variation by age 
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