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Abstract 
The oral exostoses are protuberance located on the alveolar surfaces of the jawbones with nodular, flat or pedunculated shape. The purpose of 
this study was to highlight the variability of the morphological and clinical characteristics of torus palatinus (TP) and torus mandibularis (TM) 
in a sample of young and adults’ Romanian people. The study was conducted on 74 participants examined in Dental Prosthetics Clinic of 
the Faculty of Dentistry, University of Medicine and Pharmacy of Craiova, Romania, during October–December 2014. The morphological 
characteristics of the tori were non-metrical evaluated by the standard procedures of the clinical examination. Descriptive statistics only 
including means, averages and percentage incidence have been used to describe the results. Of the 74 study participants, 31 (41.89%) were 
males and 43 (55.40%) were females. Six had only TP, seven had only TM and three participants had both TP and TM. The most of the 
palatal tori had spindle shaped, located in all area of the hard palate The round mandibular tori with big size were located in the area of 
both premolars, and those with elongate shape were located in the canine–premolars area. The palatal tori were more frequently in women 
and the frequency of mandibular tori was equally in men and women. Most of the palatal tori had spindle shape and most of the mandibular 
tori were solitary bilateral. 
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 Introduction 

The exostoses are non-pathological benign bony 
prominences with unknown etiology [1]. The oral exostoses 
are protuberance located on the alveolar surfaces of the 
jawbones with nodular, flat or pedunculated shape. These 
peripheral prominences of jawbones are named as torus 
palatinus (TP), torus mandibularis (TM) or oral exostosis 
(OE), according to their localization [1]. TP is a bone mass 
with sessile or nodular shape, which occurs along the 
midline of the hard palate. TM is a protrusion located on 
the lingual side of the mandible, usually in the canine and 
premolar area. OE occurs along the buccal aspect of the 
maxilla or mandible, usually in the premolar and molar 
areas and they appear less frequently than tori [2]. The 
histological characteristics of a torus or an OE are the 
same [2]. These anatomical entities are described as 
bone hyperplasia consisting of mature cortical bone and 
trabecular bone [3]. In the peripheral area of oral bone 
protuberances was highlighted lamellar bone covered  
by periosteum with the reduced osteoblast activity, while 
in the central area of these were revealed thin and 
anastomosed bone trabeculae between which there is a 

small amount of bone marrow. Therefore, it is suggested 
that the central area of exostosis has a strong osteogenic 
potential relevant for potential growth in the primary 
centers of growth of the jaw and mandible [4]. 

It was shown that overgrowth bone is a reaction to 
increased or abnormal occlusal stress on the teeth located 
in the exostosis development area [3]. It was reported a 
significant correlation between the occurrence of tori 
and dental abrasion [5] and a relationship between attrition 
and oral tori presence in Thai subjects but not in German 
subjects [6]. It is commonly accepted theory that mechanical 
stress can cause various reactions such as inflammation 
of bone resorption, remodeling or deformation [7]. 

The purpose of this study was to highlight the 
variability of the morphological and clinical characteristics 
of torus palatinus and torus mandibularis in a sample of 
young and adults’ Romanian people. 

 Subjects and Methods 

The study was conducted on 74 participants examined 
in Dental Prosthetics Clinic of the Faculty of Dentistry, 
University of Medicine and Pharmacy of Craiova, Romania, 
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during October–December 2014. The study was approved 
by the Ethics Committee of University of Medicine and 
Pharmacy of Craiova. The subjects were informed about 
the objectives of the study and signed informed consent. 
The morphological characteristics of the tori were non-
metrical evaluated by the standard procedures of the 
clinical examination [8]. The examination of the tori was 
performed by clinical inspection and palpation. The 
location of the TP and TM was established in relation to 
the remaining teeth: in canine area, premolar–molar area 
and molars area. Also, the TP was positioned according 
to the criteria of Sisman et al. [9], which defined the TP 
as a raised bony exostosis in the midline of the hard palate. 
The shape of TP was recorded as flat, nodular, spindle and 
lobular according to Jainkittivong et al. [10] classification. 

In this study, the TM shape was recorded as rotund, 
when torus had only one round nodule and elongated 
when torus was extended over the end-points of two  
or more teeth. The end-points were defined according to 
Sellevold [11]. In terms of number of nodules, TM was 
recorded as a solitary protuberance when it was represented 
by a single nodule and as a multiple protuberance when 
there were two or more nodules [12]. It was, also, used 
TM classification as unilateral and bilateral solitary, uni-
lateral and bilateral multiple and bilateral combined [13]. 

The frequency of the TP or TM was analyzed in 
relation with the shape and location of them and depending 
on the age and gender of the study participants. 

Descriptive statistics only including means, averages 
and percentage incidence have been used to describe the 
results. 

 Results 

Of the 74 study participants, 31 (41.89%) were males 
and 43 (55.40%) were females. The age range was between 
22 to 80 years, with an average of 34.34 years (standard 
deviation – SD ±13.61) for all participants, 33.67 years 
(SD ±14.07) for male study participants and 34.88 years 
(SD ±13.42) for female study participants (Table 1). 

The TP and/or TM frequency analysis in study parti-
cipants showed that most of them had a torus only on one 
jaw. Of the 74 participants examined, 16 (21.62%) had a 
torus on one of the jaws or on both, as follows: six had 
only TP, seven had only TM and three participants had both 
TP and TM. Of the 31 male participants, just one had only 
TP, four had only TM and just one had tori on both jaws. 
Of the 43 female participants, five had only TP, three had 
only TM and two had tori on both jaws (Figure 1). 

Of the nine participants with TP, five were 20–29-

year-old and of the 10 participants with TM, four were 
20–29-year-old. The gender distribution of the participants 
in the study showed similar values of the age average 
between those with and without torus (Figure 2). 

Table 1 – The study participants distribution on gender 
and age 

Age groups [years] Males Females Total 

20–29 19 22 41 

30–39 2 9 11 

40–49 6 8 14 

50–59 2 1 3 

60–69 1 1 2 

70–79 0 1 1 

80–89 1 1 2 

Total 31 43 74 

Two characteristics were examined for the clinico-
morphological features of both types of tori: the side 
location and the shape. 

The most of the palatal tori had spindle shape according 
to the data recorded as a result of the clinical examination 
of the study participants. From the point of view of locali-
zation, the TP was found to be located in all third of the 
midline of the hard palate: in the canine–premolars area, 
in the premolars area, in the premolar–molar area (Figure 3). 
Also, in one case, the TP with spindle shape was extended 
to anterior third of hard palate with a high width median 
raphe (Figure 4). The round-oval palatal tori were observed 
in two cases: one in the posterior third of hard palate and 
one in the premolars area of an edentate maxilla (Figure 5). 
All the examined palatal tori were located in the midline 
of the hard palate and most of them had clinically symme-
trical shape. Only TP located on the edentate maxilla 
had an asymmetrical shape with left half bigger than the 
right. Most of the 20–29-year-old participants with TP also 
presented a type of malocclusion. 

All mandibular tori were bilateral located on the lingual 
side of the mandible, above the mylohyoid line. The small 
round mandibular tori were located on the lingual surface 
in the first premolar area of the mandible. The round 
mandibular tori with big size were located in the area  
of both premolars, and those with elongate shape were 
located in the canine-premolars area (Figure 6). One of 
the male participants presented an elongated TM multiple 
type on left side and a solitary type on the right side. 
The examined mandibular tori were located on dentate 
and edentate mandibles. One of the female participants 
presented the round mandibular tori with bigger sizes on 
the right side than the left side (Figure 7). 

 

 

Figure 1 – Gender distribution of study participants with 
TP, TM and with both type of tori. 

Figure 2 – Age average of the males and females study 
participants with and without torus. 
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Figure 3 – Spindle TP located in every third of hard palatum: (a) TP positioned in the first third of the hard palatum 
midline; (b) TP positioned in the middle third of the hard palatum midline; (c) TP positioned in the posterior third of the 
hard palatum midline. 

 

 
Figure 4 – TP extended with width 
median raphe. 

Figure 5 – Round palatal tori: (a) Round TP with symmetrical shape; (b) Round 
TP with asymmetrical shape. 

 

Figure 6 – TM with different shapes and sizes: (a) Small solitary TM positioned bilateral; (b) Solitary 
TM positioned bilateral with nodule shape; (c) Elongated TM positioned bilateral. 

 

Figure 7 – Solitary and multiple TM:  
(a) TM with elongated nodule shape on  

the right side and TM with multiple  
nodules on the left side; (b) Solitary  
round TM with bigger sizes on the  

right side than the left side. 

 

 Discussion 

The results of this study indicated a high prevalence 
of TP and TM in a predominantly young South-Western 
Romanian population. The prevalence of TP was higher 
in women and the prevalence of TM was almost equally 
in men and women. The other study on elderly Romanian 
population highlighted that the frequency of TP was 
significantly higher in both genders and the frequency 
distribution between genders for TM was statistically 
non-significant [14]. 

Generally, it is considered that the frequency of TP 
is more higher than TM [2]. Some authors sustain that the 

prevalence of TP varies in different populations. A study 
comprised of 1679 Croatian subjects sustains these consi-
derations. The authors highlighted that the TP was found 
in 42.9% subjects and TM in 12.6% of the subjects [13]. 
The TP is more common in Asian and Inuit populations 
[10, 15, 16]. On the contrary, the results of a study in an 
Indian population showed that the prevalence of TP was 
calculated to be 1.3%, while the prevalence of TM was 
6.9% [17]. Al Quran & Al-Dwairi published that the 
overall prevalence of tori was 13.9% in Jordanian edentulous 
patients. In their study, the prevalence of TP was 29.8%, 
while that of TM was significantly higher 42.6% [18]. 
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In 1520 Thai populations, the prevalence rates were 60.5% 
for TP and 32.2% for TM [10]. A previous comparative 
study between German and Thai populations showed that 
the TP was recorded in 13.5% of 1317 German patients 
and 23.1% of 947 Thai patients. The TM was recorded 
in 8.6% of the Germans men and 2.4% in the Germans 
women. In the Thai, 9.4% of the men and 9% of the 
women showed TM. The authors concluded there was a 
difference between the prevalence rates in Germans and 
Thai was significant [6]. The TP protuberance was observed 
in 21% of the entire sample of 1002 Israeli Jews, with 
non-significant differences among different age groups 
[19], in 20.9% of the United States population [20] and 
in 9.2% of the Norway population [8]. 

The prevalence may vary among similar ethnic groups 
living in different areas, or different ethnic groups living 
in same areas [21]. Also, many studies report a higher 
prevalence of palatal tori in women and a higher preva-
lence of mandibular tori in men [8, 22]. A study on the 
oral tori in 1520 Thai dental patients pointed out that 
women were more likely to have larger TP whereas men 
tended to have larger TM. This study showed high pre-
valence rates of TP and TM in dental patients and the 
occurrences were related to gender [10]. Analysis of pre-
valence of TM and TP revealed that the prevalence of TP 
was higher among women than men [23]. On the contrary, 
the results of a study in an Indian population showed that 
males more commonly presented the tori, when compared 
to females [17]. The finding of higher prevalence of tori 
in men is in concordance with Sonnier et al. [24]. A study 
realized on Singaporean population report the same 
frequency of TP in both genders [25]. 

Of the 74 participants included in this study, three 
had both TP and TM. Also, the results of study reported 
that the both types of tori were associated each other in 
27.7% of cases analyzed in a Jordanian population [18]. 
In subjects who had both TP and TM was observed the 
highest concurrence between the occurrence of exostoses 
with the occurrence of tori [26]. 

The data on the relation of OE with age are different. 
Some of these showed that mandibular exostoses are 
statistically associated with the presence of teeth and a 
younger age onset [24]. Other papers mentioned a gradual 
decline of the palatal and mandibular tori after the age 
of 30 in the Habana population [27] and after the fourth 
decade of life in Norwegians [28]. A study in a Black 
South Africans population showed that the age range with 
the highest prevalence of torus mandibularis was the 40–
60 years group. Thereafter, with senescence, its occurrence 
showed a decline [12]. Other study suggests that subjects 
who had larger TP or TM were older than those who had 
smaller TP or TM [10]. The prevalence of tori larger 
than 2 cm was much higher in the 21-year and older age 
groups than in the younger groups [19]. Finally, some 
researchers said that there was no relationship between 
age and the presence of TP or TM [29]. 

Regarding the position and shape of tori, the results 
of these study indicated that the most palatal tori were 
located in premolar–molar area of hard palate, and they 
had spindle shape. A study in 1002 Israeli Jews showed 

that 53.8% of examined tori were located in the molar 
area only. The same authors mentioned that the prevalence 
of TP in the combined molar–premolar area increased with 
age, whereas in the molar area it decreased, expressing a 
significant relation between location and age [19]. About 
the shape of TP, there are studies which showed that flat 
TP is the most common type [30, 31]. Our findings are in 
accordance with results of the studies of Reichart et al. 
[6] and Jainkittivong et al. [10], which reported spindle 
TP. There are possible ethnic differences in terms of shape 
or there are necessary further researches. 

Regarding the mandibular tori, the present study 
indicated that most of them were solitary bilateral and two 
participants had mandibular tori with different shape for 
right and left side. The findings of the present study were 
in accordance with other studies that showed bilateral 
solitary type of TM to be the most commonly observed 
[13, 29]. Also, the prevalence of TM was not significantly 
different in males and females in a Malay population, 
but they occurred most commonly in bilateral multiple 
form, and was often located at the canine to premolar 
area [32]. 

Observations of anatomical features of TP on the 
skulls showed that most of them had an asymmetrical 
shape and they are located in middle third and posterior 
third of hard palate. On the contrary, examinations on 
living participants pointed out that most of the palatal 
tori had a symmetrical shape. Most of the palatal tori had 
spindle shape in both living and skeletal sample. The 
mandibular tori were more frequently solitary unilateral. 
The etiology of oral exostoses is still unclear, but are 
mentioned several possible factors: genetic factors, mas-
ticatory stress, developmental abnormalities, infections, 
malnutrition, discontinuous growth [33]. Currently, the 
development of the tori is considered an interaction 
between genetic and environmental factors [13, 19]. Some 
authors suggested that the occurrence of torus palatinus 
is an autosomal dominant transmission. They explained 
these by the high gene frequency of TP and the relatively 
high proportion of homozygous parents [34]. In 1995, 
Seah sustained the quasi-continuous genetic or threshold 
model theory. This theory proposes that the environmental 
factors responsible must first reach a threshold level before 
the genetic factors can express themselves in the indi-
vidual. Hence, both genetic and environmental factors 
determine liability, making the system multifactorial [35]. 

Eggen et al. showed that the prevalence of TP appeared 
to be higher among natives, who consume the softer food. 
The higher prevalence being hypothesized to have some 
connection with nutrient substances present in saltwater 
fish, possibly omega-3 polyunsaturated fatty acids and 
vitamin D [23]. The same authors pointed out that the TP 
seemed to be a dynamic phenomenon capable of growth 
and subject to resorption remodeling. 

Palatal or mandibular tori are usually asymptomatic 
exostoses, which normally require no treatment. The 
clinical importance of exostosis lies in surgical removal 
of these in order to permit the proper adaptation of the 
removable dentures and to the use of the tori as potential 
sources of autogenous cortical bone for grafting. The oral 
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tori can cause difficulties to capture details for final 
impression because of the impression trays interferences 
with these. Also, any oral bony protuberances may cause 
pain during the impression making, as there is often 
covered with a thin gingival mucosa which can be easily 
irritated [18]. Therefore, it was developed a new concept 
to taking impressions of OE, TM, TP and mal-positioned 
teeth, which incorporates the use of a disposable heat 
mouldable tray [36]. The impression trays often cannot 
be seated. Sometimes, when their sizes are big, there are 
necessary surgeries to reduce them in order to placement 
the denture base, the removable denture framework or oral 
appliances. The use of mandibular tori as a source of 
autogenous bone graft should be considered whenever a 
patient requires a bone grafting procedure [37] for the 
dental implants placement [38], or the alveolar ridge 
augmentation and the maxillary sinus lifting [39], the 
periodontal osseous defect correction [40] and other multiple 
facial reconstructions as the nasal reconstruction [41]. 

 Conclusions 

The palatal tori were more frequently in women and 
the frequency of mandibular tori was equally in men 
and women. Most of the palatal tori had spindle and 
symmetrical shape. Most of the mandibular tori were 
solitary bilateral, but also, were found the mandibular 
tori with different shape and size for right and left side 
of the mandible. 
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