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Background: The most remarkable exostoses of the human jaws are torus palatinus (TP) and
torus mandibularis (TM). The aim of the present study was to actuate the prevalence of TP and
TM in relation to age and sex among the edentulous patients of Saudi Arabia.

Methods: The present study included 847 edentulous subjects (458 men and 389 women)
aged between 51 and 79 years. The subjects were examined for the existence of tori by clini-
cal inspection and palpation. Statistical analysis was performed using SPSS for Windows
version.

Results: Among the 847 subjects, 149 (17.59%) had either TP or TM. Sixty six (7.79%) subjects
had TP, whereas 83 (9.80%) had TM. The maximum percentage (36.36%) of tori was observed
in the age-group of 60—69 years. The percentage of males with either tori was higher (19.0%)
when compared to females (15.94%). According to shape, the occurrence of flat-shaped TP
(57.58%) and bilateral solitary TM (39.76%) was more common.

Conclusion: No significant difference in the presence of tori with respect to sex and age was
observed. A comparatively increased prevalence of TP and TM was however observed, and this
should be taken into consideration while planning for prosthodontic and periodontal therapy
in these patients.
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Introduction

The tori are benign anatomical bony protuberances, also termed as exostosis. They
are composed of dense cortical bony structure and minimal amount of bone marrow,
and are covered with a fragile and limited vascularized mucosa. Tori usually become
apparent during the second or third decade of life.! Tori may develop at the midline of
palate (torus palatinus [TP]) or the lingual aspect of the mandible (torus mandibularis
[TM]). Jaw exostosis at any other location has no precise designation and may be
seen as a bony protrusion on the buccal aspect of the maxilla and mandible or palatal
aspect of the maxilla.?

TP may be defined as an exostosis of the hard palate located along the median pala-
tine suture, involving both the processi palatini and the os palatinum.? TM is observed
as a bony protuberance on the lingual surface of the mandible, which is situated mostly
in the canine and the premolar region, above the mylohyoid ridge.* 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, unilateral and bilateral multiple,
and bilateral combined.’ The size of TP is highly variable, varying from that of a
small pea to an enormous enlargement that may cover the entire palate to the extent
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of occlusal plane. Reichart et al have classified TP, based on
their size, as small (less than 3 mm), medium (3—6 mm), and
large (more than 6 mm) tori.® TM may also show variation
in size, but is usually small in size.

Till date, no exact etiology has been identified for the
presence of tori. The most widely accepted theory today is
that that this condition has a multifactorial etiology, which
includes mainly genetics and environmental factors.” Many
predisposing factors such as trauma, drugs, discontinued
growth, infection, masticatory stress, and environmental
and nutritional factors have been identified by various
researchers."*® According to a study by Eggen et al,” who
investigated the influence of nutrients in the etiology of tori,
dietary components also seem to play a role in the prevalence
of tori. It was suggested that consumption of saltwater fish
in Norway is possibly responsible for supplying increased
amounts of polyunsaturated fatty acids and vitamin D, which
is associated with growth of the bone, and this may escalate
the prevalence of tori.’

Till date, no study has been carried out to estimate the
prevalence of TP and TM with respect to age-group and sex
among the edentulous subjects of Saudi Arabia.

Methods

Ethical approval was obtained from the College of Dentistry,
Aljouf University. Written informed consent was taken
from all the participants included in the study. The present
study comprised 847 edentulous subjects (458 men and 389
women) aged between 51 and 79 years and were selected
using the convenience sampling method. The present pro-
spective, descriptive study was carried out at the College
of Dentistry, Aljouf University of Saudi Arabia, from June
2012 to May 2015. Subjects were categorized based on
their sex and were classified into four age-groups, namely
51-59, 60-69, 70-79, and 80—89 years. The existence of tori
was determined by clinical examination and palpation, and
result of the test was recorded as present or absent. Changes
in the middle part of the palate were analyzed and were
recorded as flat, spindle-shaped, nodular, or lobular tori.
TM was observed in the sublingual part of the mandible and
recorded as unilateral solitary, bilateral solitary, unilateral
multiple, bilateral multiple, or bilateral combined. Patients
with questionable tori were excluded from the study. The
data were collected and entered into SPSS 12.0 (SPSS Inc.,
Chicago, IL, USA) software program for Windows version.
The statistical analysis was performed using chi-square ()
test and P-value at 5% level was considered to be statisti-
cally significant.

Results

Table 1 reveals that out of a total of 847 subjects, 149 (17.59%)
had prevalence of either tori. Sixty-six subjects (7.79%) had
TP and 83 (9.80%) had TM. No association was observed
between the location of tori and sex (¥*=0.0243, P=0.8773)
at 5% level of significance. This signified that males and
females had similar prevalence of TP and TM. Table 2 rep-
resents the distribution of TP and TM with respect to age and
sex. Out of the 66 subjects with TP, maximum number of
males (15, 35.46%) belonged to the age-group 60—69 years
and minimum (five, 12.82%) to the age-group 50-59 years.
However, a maximum of nine females (33.33%) belonged to
the age-group 60—69 years and minimum (five, 18.52%) to the
age-group 8089 years. No association was observed between
males and females in different age-groups with respect to the
occurrence of TP (y*=1.8762, P=0.5984). Out of the 83 sub-
jects with TM, a maximum of 14 males (29.17%) belonged
to the age-group 70-79 years and minimum (ten, 20.83%)
to the age-group 5059 years. However, a maximum of 13
females (37.14%) belonged to the age-group 5059 years
and minimum (six, 17.14%) to the age-group 80-89 years.
No difference was observed between males and females in
different age-groups with respect to the occurrence of TM
(¥*=2.0628, P=0.5584). Table 3 presents the distribution of
TP according to shape. Out of the 66 subjects, 38 (57.58%)
presented with flat tori, 15 (22.73%) with spindle-shaped tori,
nine (13.64%) with nodular-shaped tori, and four (6.06%)
with lobular-shaped tori. The sex-wise distribution clearly
shows that statistically significant difference was observed
between male and female subjects with regard to the status
of TP (3*=0.8631, P=0.8354).

Table 4 presents the distribution of TM according to
shape. Out of the 83 subjects, 33 (39.76%) had bilateral and
solitary TM, 23 (27.71%) unilateral and solitary TM, 14
(16.87%) unilateral and multiple TM, nine (10.84%) bilat-
eral and multiple TM, and four (4.82%) bilateral combined
TM. Sex-wise difference in the distribution was observed
between male and female subjects with regard to the status
of TM (*=0.8631, P=0.8354).

Table | Prevalence of tori in the study population according to

location

Location Male % Female % Total %
(n=458) (n=389) (n=847)

Torus palatinus 39 852 27 6.94 66 779

Torus mandibularis 48 10.48 35 9.00 83 9.80

Total 87 19.00 62 15.94 149 17.59

x*=0.0243, P=0.8773
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Table 2 Distribution of torus palatinus and torus mandibularis according to age and sex

Age-groups (years) Torus palatinus

Torus mandibularis

Male n (%) Female n (%) Total n (%) Male n (%) Female n (%) Total n (%)
50-59 5(12.82) 7 (25.93) 12 (18.18) 11 (22.92) 13 (37.14) 24 (28.92)
60-69 15 (38.46) 9 (33.33) 24 (36.36) 13 (27.08) 7 (20.00) 20 (24.10)
70-79 11 (28.21) 6 (22.22) 17 (25.76) 14 (29.17) 9 (25.71) 23 (27.71)
80-89 8 (20.51) 5(18.52) 13 (19.70) 10 (20.83) 6 (17.14) 16 (19.28)
Total 39 (100.00) 27 (100.00) 66 (100.00) 48 (100.00) 35 (100.00) 83 (100.00)
2=1.8762, P=0.5984 *=2.0628, P=0.5584
Mean 71.14 68.83 70.20 70.29 67.79 69.23
SD 9.55 10.54 10.03 10.64 11.28 10.99

Abbreviation: SD, standard deviation.

Discussion

Tori are nodular protuberances that are composed of
mature bone, the exact designation of which depends on
their anatomic position. These are usually considered an
anatomical variation rather than a pathological entity.
Although tori are not considered to be pathologically sig-
nificant, surgical removal is indicated in cases where they
may cause chronic trauma or interfere with the function of
oral cavity, or when there is a need for the replacement of
a denture base or its framework.? 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.

The prevalence rates of TP and TM diversify in popula-
tions with contrasting ethnic origins from 0% to 66% and
from 0% to 85.7%, respectively.>!®!! Significant racial dif-
ferences have also been observed with Mongoloids having
a higher prevalence rate than Caucasians, and Caucasians
having a higher prevalence rate than blacks.'*!* The preva-
lence of tori is currently unknown in the Arab ethnic group.
However, Salem et al reported a 1.4% frequency 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.!"'* However, we believe that this could be
an underestimation of the prevalence of tori in this popula-
tion, since loss of teeth has been reported to alter alveolar

Table 3 Distribution of torus palatinus according to shape

bone metabolism and to influence the prevalence of tori.?
This is the pioneer research to address the prevalence of TP
and TM in edentulous subjects of Saudi Arabia. Results of
this study revealed an increased prevalence of TP and TM
(17.5%) in comparison to the studies previously reported
in the literature: 12.3% among Trinidad and Tobago West
Indian population, 6.6% in Jamaican blacks, 13.9% in
Jordanian population, 14.2% in Norwegians, and 14.6% in
Ghanaian community.>!>18

It has been reported that TP occurs more frequently
thanTM. In contrast to this, the results of the present study
showed higher prevalence of TM (9.8%) in comparison to TP
(7.79%). This finding is similar to that of Sirirungrojying and
Kerdpon and Bruce et al who noticed a higher prevalence of
TM than that of TP.'7'* Al Quran and Al-Dwairi, while study-
ing the prevalence of TP and TM in 338 edentulous Jordanian
patients, reported prevalence rates of 29.8% for TP and
42.6% for TM, which was much higher than the findings of
the present study.'® Salem et al reported no cases of TM and
a very low prevalence rate (1.4%) of TP at Gizan region,
Saudi Arabia, in comparison to the observation of the present
study.'* The incidence of TM among North Americans and
African—Americans (33.8%) were high, whereas Caucasians
(22.8%) were more likely to present TP.?° In analyzing the
incidence among Norwegians, we found two studies that
yielded different results. In the first study, the percentage of

Table 4 Distribution of torus mandibularis according to shape

Shape Male % Female % Total %
Shape  Male % Female % Total % Unilateral solitary 14 29.17 9 2571 23 2771
Flat 22 56.41 16 59.26 38 57.58 Bilateral solitary 18 3750 15 4286 33 39.76
Spindle 8 20.51 7 25.93 15 22.73 Unilateral multiple 8 16.67 6 17.14 14 16.87
Nodular 6 15.38 3 (NN 9 13.64 Bilateral multiple 5 1042 4 1143 9 10.84
Lobular 3 7.69 | 3.70 4 6.06 Bilateral combined 3 6.25 | 2.86 4 4.82
Total 39 100.00 27 100.00 66 100.00  Total 48 100.00 35 100.00 83 100.00
x*=0.8631, P=0.8354 *=0.7386, P=0.9475
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TP was 9.22%, whereas in the second study, TP was observed
to be 36.1%, and TM was observed to be 7.23% and 18.8%,
respectively, which were higher in comparison to the results
obtained in the present study.”’ Similar contrasting results
were also observed in two other studies in Thailand. In the
first study, the percentage of TP was 23.1%, and in the second
study, it was 58%, whereas the incidence of TM was 9.2%
and 33%, respectively.>!®

TP is observed to be most prevalent in females in com-
parison to males, and this was attributed to a dominant
type, X chromosome.?! However, the present study showed
contrasting results, where TP was more prevalent in male
subjects, similar to the findings of Patil et al and Sonnier
et al.%? TM was reported to be more prevalent in males and
this was similar to the findings of this study. Some authors
have also found no significant differences in the prevalence
of TM between males and females.?? The results of the
current research did not reveal any compelling diversity in
prevalence of either TP or TM between males and females,
entailing that the sex-based factor has minimal impact on
the prevalence of tori.

The researches in the past have suggested that the inci-
dence of tori is related to the age difference.*'>* Earlier
studies have revealed higher prevalence rates of TP during
the second and third decades of life, and few suggest that
highest prevalence rate is observed during the fifth decade.>’
Similar findings were observed in the present study, where
the highest prevalence of tori was observed in the age-group
of 60—69 years. The presence of tori is related to the increas-
ing age as suggested by Jainkittivong et al and Al Quran and
Al-Dwairi."”* No significant relationship between age and
existence of tori was observed in the present study, which
was similar to the findings of Chohayeb and Volpe.?*

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, unilateral and
bilateral multiple, and bilateral combined. The flat-shaped
tori (57.58%) were reported to be more commonly seen in
the present study, followed by spindle-shaped tori (22.73%).
This finding is in line with other similar studies mentioned in
the literature.®'>1 However, Simunkovi¢ et al, Jainkittivong
et al, and Reichart et al showed a higher prevalence of
spindle-shaped tori.>*** Haugen found that nodular TP was
core common.’ Bilateral solitary type of TM was most com-
monly observed in this study, which was similar to the obser-
vations by Reichart et al, Patil et al, and Sonnier et al.32

Tori were reported to be associated with masticatory dys-
function, speech disturbances, oral ulcerations, cancerophobia,

parafunctional activity, etc.”?! This research did not include
any studies on significant clinical medical conditions or
associated dental anomalies in relation to tori. Correlation
between TP and TM and chronic phenytoin administration
was reported by Sasaki et al.>> Tori were also known to be
associated with other dental anomalies such as exostosis,
unerupted and impacted tooth, mandibular canines, and
sclerosteosis.!”?? The prevalence and degree of expression of
tori might be related to the masticatory demand that increases
with increasing age, and possibly, subsides after the fifth
decade of life due to reduction in the number of teeth."

The size, shape, and location of TP and TM are the
significant factors for prosthodontic considerations in these
patients. Medium to large variants of TP and TM, and the
premolar—molar location substantiates the need for modi-
fication of the design or surgical intervention before any
removable partial dentures can be constructed. Spindle and
flat variants of TP are considered to pose less potential for
prosthodontic complications, compared to the nodular form.
The bilateral nature of most cases of TM would impose more
challenge toward prosthodontic treatment, where the cross-
arch stability should be sought.'®

Tori are usually an asymptomatic clinical finding that do
not normally require treatment. It is possible for ulcers to
form on the area of the tori due to repeated trauma. However,
the existence of tori may be beneficial as they may serve
as ground for harvesting bone for augmenting the ridge in
cases of replacing a missing tooth and the TP and TM can
be adopted as antecedents of autogenous cortical bone in
periodontal surgery. TM might be useful as an indicator
for increased risk of temporomandibular disorders in some
patients. 824

Conclusion

The results of the present study show that the prevalence
of tori in the Arabian population is low and the incidence
of tori is higher in males when compared to females, which
is however not significant. There is a trend toward higher
prevalence of tori with increasing age, although not signifi-
cant. Further long-term prospective studies are encouraged
for future assessment of the prevalence of TP and TM in this
region. Treatment is not indicated for unless 1) they enlarge
to a huge size and hinder the normal functions, 2) there is
a need for replacement of denture, or 3) the patients suffer
from repeated ulcerations. Long-term prospective cohort
studies are recommended to further assess the prognostic
factors and survival rates of TP and TM in Saudi Arabian
population.
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