
Original Article

ABSTRACT
Objective: To evaluate the patterns of Torus mandibularis (TM) and Torus palatinus (TP) among the patients attending
the dental department of a teaching hospital in Karachi focusing on the age and gender.
Study Design and Setting: A cross-sectional study conducted at dental OPD of Dow International Dental College/Hospital
DUHS, conducted from November 2017 to October 2018.
Methodology: The calculated sample size of the study was 278. Written consent was taken from each participant prior to
starting investigation. The questionnaire comprises of 17 variables, evaluating demographics, state of dentition and
characteristics of presence of any suspected tori. Participants were examined via sterilized mouth mirror and probe.
Impressions were then taken from the participants having positive findings to further evaluate the size and shape to tori.
Results: The prevalence of (TM) and (TP) were found to be 3.3% and 0.6% respectively. (TM) was predominantly found
in males and (TP) was more frequent in females. Both (TM) and (TP) were most prevalent during fifth decade of life
irrespective of gender. Bilateral unilobulated (TM) in the premolar region of the mandible were found to be most recurrent.
Lobulated (TP) of large size was found to be prevalent in this study.
Conclusion: Study has shown very less prevalence of tori in population of Karachi, Pakistan. The prevalent patterns of
tori were found to be bilateral unilobulated in the premolar region of the mandible and large, lobular in the palate.  The
relationship of tori with age and gender was not significant.
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the mandible, they are attributed as torus mandibularis1, 2.
They continue to grow gradually during second and third
decades of life and are usually unrecognized until middle
age.3

According to the shape, Torus Palatinus (TP) is categorized
as flat, spindle-shaped, nodular and lobular while Torus
mandibularis (TM) is classified as unilateral or bilateral
solitary, unilateral or bilateral multiple and bilateral
combined.1, 3With respect to size,(TP) can be grouped as
small (less than 3mm), medium (3-6mm) and large (more
than 6mm).1(TM) may display modifications in size, but
they are generally small.1Most commonly observed (TP) is
flat shaped whereas most commonly found (TM) is bilateral
solitary type.7They are diagnosed by clinical and radiographic
examination.
The exact etiology of tori is unknown, but researches have
shown that its occurrence is multifactorial; including genetic
and environmental factors.1, 2The threshold theory by Gorsky
et al is widely accepted. According to this theory, autosomnal
dominant genetic trait is primarily required, but environmental
factors must reach threshold levels for the development of
tori.2 Other predisposing factors include trauma, drugs,
infection, discontinued growth, masticatory stress, dietary
habits and nutritional imbalances.1, 2

Various studies have reported prevalence of tori to vary
widely globally, ranging from 0.4 to 61.7% and 1 to 64%
for (TP) and (TM) respectively.2 Tori are predominantly
observed in patients with more than 40 years of age.2

INTRODUCTION:
Tori and exostoses are bony protuberances, composed of
dense compact bone with minimal amount of bone marrow
and are usually localized.1 These benign, bony outgrowths
are designated according to the anatomic location.2, 3When
they develop at the midline of the palate, they are referred
as torus palatinus and when found at the lingual aspect of
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After a comprehensive search on Medline and Cochrane
library, it was observed that there is lack of studies in Sindh,
Pakistan regarding prevalence and pattern of tori, with one
study in Karachi reporting 8.6% and 3.7% prevalence of
(TM) and (TP) respectively among patients attending private
dental hospital.
The Objective of current study was To evaluate the patterns
of Torus mandibularis (TM) and Torus palatinus (TP) among
the patients attending the dental department of a teaching
hospital in Karachi focusing on the age and gender.
METHODOLOGY:
A cross-sectional study was conducted at Dow International
Dental College/Hospital (Chanesar and Ojha campus)
DUHS. The study was conducted from November 2017 to
October 2018 (Duration of 1 year). Participants of the study
included patients attending dental OPD of DIDC, DUHS
for different dental problems.
Sample size was calculated by using online sample size
calculator Openepi (proportion based), keeping 5% standard
mean error and 95% confidence limit. The calculated sample
size of the study was 278. This sample size was similar to
the literature available of other studies that were conducted
on tori.
Data was collected by trained dental surgeons and post
graduates for this study. Initially, a pilot study comprising
of 25 participants (which were not included in the main
study) was conducted to determine internal reliability of the
questionnaire via Cronbach’s alpha internal reliability test
using SPSS version 25. Three variables related to the
occupation, number of working hours and working
environment were removed from the questionnaire because
these questions were irrelevant to the study and by removing
these questions the Cronbach’s alpha test value was found
to be increased. Questionnaire was validated via face validity
by experts in the subjects (Oral pathologist and Research
analyst).
Limitations of the present study included males and females
of all age groups ranging from 10 to 80 years and of all
ethnic background.
Written consent was taken from each participant prior to
starting investigation. The subjects who did not give consent
were excluded from the research. Each participant was
interviewed by a trained field investigator via aid of custom-
made questionnaire. The questionnaire comprises of 17
variables, evaluating demographics, state of dentition and
characteristics of presence of any suspected tori. The first
five questions were related to sociodemographic details
(age, gender, ethnic background) of the patient while the
remaining questions are related to presence or absence of
tori. The presence of any suspected (TM) and (TP) was done
by visual inspection and palpation. Participants were
examined via sterilized mouth mirror and probe. Impressions

were then taken from the participants having positive findings
to further evaluate the size and shape to tori. If presence of
(TM) is observed, then its location (anterior, middle and
posterior), shape (unilobulated, bilobulated and
multilobulated) in the mandible are recorded and if (TP) is
observed, then its size (small, medium and large) and shape
(flat, spindle-shaped, nodular and lobular) are recorded in
the questionnaire.
Total of two hundred and eighty (280) questionnaires were
filled.  Ten questionnaires were excluded from the research
due to incomplete information.
For interpretation of data SPSS version 25 (Chicago, IL,
USA) was used. To determine presence of tori with respect
to age and gender, Chi Square test was applied. To determine
any possible correlation between Independent Variable
(Gender and Age) with Dependent Variable (Tori), Pearson
correlation was utilized and to evaluate probability of tori
occurring with change in age and gender logistic regression
was used.
RESULTS:
A total of 270 subjects, including 135 males (50%) and 135
females (50%) were examined.10 participants had positive
findings for tori. The overall prevalence of (TM) was found
to be 3.3% (9 subjects) whereas (TP) was found to be 0.6%
(1 subject).
Table 1 represents the occurrence of (TM) in relation to age.
(TM) was reported in 9 (3.3%) out of 270 subjects. The
highest frequency was found in the 40-49year age group
where 3(1.1%) subjects had positive findings out of 104
subjects, while the lowest frequency was found in 10-19year
age group where no subjects had positive findings out of
the 10 subjects examined.(TP)was recorded in 1(0.4%) out
of 270subjects. The only case of (TP) recorded was found
in the 41-50year age group. No significant relationship was
found between occurrence of (TM) and (TP) and age
(P>0.05).
Table 1 also summarizes the occurrence of (TM) and (TP)
in relation to gender. Out of the 9 subjects with (TM),
5(1.9%) cases reported were found in males while 4(1.5%)
cases reported were found in females. The only case reported
of (TP) was found in a female subject. No significant relation
is seen between occurrence of tori and gender (P>0.05).
Table 2 summarizes the occurrence of (TM) and (TP) in
relation to ethnic background. The highest frequency of
(TM) was found in Urdu speaking subjects where 5(1.9%)
out of 9(3.3%) cases were observed. Occurrence in (TM)
in other ethnic backgrounds were found to be 3(1.1%) out
of 9 in Punjabi subjects and 1(0.3%) out of 9 in Pathan
subjects. The only case of (TP) was found in subjects with
Punjabi ethnic background.
Table 3 summarizes the location of (TM) on the mandibular
lingual aspect in 270 subjects. The highest incidence of
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(TM) was found in the middle (premolar) area where 7(2.6%)
out of 9(3.3%) cases were observed on the right side and
6(2.2%) out of 7(2.6%) cases were observed on the left side
of the mandible. 2(0.6%) cases were observed in the anterior
mandibular region on the right side whereas only 1(0.4%)
case was observed on the left side of the mandible. The least
incidence of (TM) was found in posterior mandibular region
where no cases were observed in both left and right sides

of the mandible.
Table 3 also summarizes the distribution of (TM) according
to shape. The most common shape was bilateral unilobulated
(TM). 7(2.6%) out of 9(3.3%) cases were detected of such
type. In 2 (0.6%) out of 9 cases, unilateral unilobulated
(TM) was found. No cases of unilateral or bilateral bilobulated
and multilobulated (TM) were observed.
Table 4 presents the shape and size of (TP) on the hard
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10yrs-
20yrs

0
10
10
0
10
10

21yrs-
30yrs

0
23
23
2
21
23

31yrs-
40yrs

0
60
60
2
58
60

41yrs-
50yrs

1
103
104
3

101
104

51yrs-
80yrs

0
73
73
2
71
73

Total
1

269
270
9

261
270

Male
0

135
135
5

130
135

Female
1

134
135
4

131
135

Total
1

269
270
9

261
270

Present
Absent

Present
Absent

Torus
Palatinus
Total
Torus
Mandibularis
Total

AGE DISTRIBUTION GENDER
DISTRIBUTION

TABLE 1: Presents the age and gender distribution of subjects in relation to presence of TM and
TP. TM was more frequent in males (5 out of 9 subjects). TP was found in one female subject. TM

and TP were most common in 40-49yrs of age (4 out of 10 subjects)

Total
9
1

Others
0
0

Pathan
1
0

Balochi
0
0

Punjabi
3
1

Sindhi
0
0

Urdu speaking
5
0

Torus Mandibularis
Torus Palatinus

Ethnic Background

Table 2: Presents the ethnic background distribution of subjects in relation to presence
of TM and TP. TM was found to be most common in Urdu speaking subjects (5 out of

9) whereas TP was found in Punjabi subjects.

Total

9
7

Multi-
Lobulated

0
0

Bi-
Lobulated

0
0

Uni-
Lobulated

9
7

Total

9
7

Posterior

0
0

Middle

7
6

Anterior

2
1

RIGHT SIDE
LEFT SIDE

Torus
mandibularis

TABLE 3: Summarizes the distribution of TM in relation to location and shape. Most common location of TM was found in
middle [premolar region] (7 out of 9 at the right side of the mandible), anterior region (2 out of 9 at the right side of the
mandible). Most frequent shape of TM was unilobulated (9 out of 9 at the right and 7 out of 7 at the left side of mandible).

Total
1

Lobular
1

Nodular
0

Spindle-
shaped

0
  Flat

0
Total

1

  Large
(>6mm)

1

Medium
(3-6mm)

0

  Small
(<3mm)

0Torus palatinus

TP SIZE TP SHAPE

TABLE 4: Summarizes the distribution of shape and size of TP. The only TP found was lobular
in shape and large (>6mm) in size.
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palate. The most frequent shape of (TP) was found to be
lobular. No cases of flat, nodular or spindle-shaped (TP)
were found. The most frequent size of (TP) was found to
be large (>6mm). No cases of small or medium sized (TP)
were found in this study.
DISCUSSION:
Prevalence rates of tori have been studied in various
populations of the world. Epidemiological studies report
that in Turkish population, the prevalence of (TP) is between
21- 45 %.3 There is female predilection observed.3 According
to a study conducted in Northern Malaysia prevalence rates
of (TP) and (TM) were found to be 12% and 2.8%
respectively.2Epidemiological studies in India report that
prevalence of (TP) and (TM) is 1.3% and 6.9%
respectively.7Mirza et al from Karachi, showed prevalence
rates of (TM) to be 8.6% and of (TP) to be 3.7%.8, 11 In the
present study, the prevalence rates of (TM) and (TP) were
found to be 3.3% and 0.6% respectively. The results showed
decreased prevalence as compared to other studies, but this
may due to decreased sample size.
The current study also investigates the occurrence of (TM)
and (TP) in relation to gender. (TP) is reported to be more
frequent in females as compared to males, and this was
accredited to the dominant X chromosome.1, 12 The current
study displayed similar results with high prevalence in
female subjects which is in line with the studies conducted
by Sathya et al in Northern Malaysia, Sisman et al in Turkey
and Mirza et al in Karachi, Pakistan.2, 3, 11 TM is found to be
more common in males1, 13, 14, 18 which is similar to the results
of this study. However, contrasting results have been seen
in study conducted by Sathya et al and Mirza et al, showing
female predilection.2, 11

Tori tend to increase with age and become most prominent
during the middle phase of life.2, 15 In the present study, the
prevalence of tori is seen to be most frequent in the fifth
decade (40-49 years of age) which is similar to the previous
researches conducted.2, 8, 11, 15, 16, 17 The least incidence was
found during the second (10-19 years of age). The increase
in size of tori with age was suggested by Ludvig K. Haugen.
According to his study, the masticatory stress is increased
from adolescence to adulthood and decreased during
senescence.2, 18 Further research conducted by Sonnier et al
suggested that the regression of tori after 60 years of age
was due to decreased masticatory function as a result of
edentulism.2, 19

The present study investigated the relationship of the various
ethnic backgrounds with presence of (TM) and (TP).
The results showed that (TM) was most prevalent in Urdu
speaking population and least prevalent in Balochi and
Sindhi population which is similar to local literature reported
by Mirza et al.8 However, this result does not provide the
true representation of all ethnicities due to limited sample
size of the study.

 The occurrence of (TM) was also investigated in relation
to the location of tori. In our study, majority of (TM) were
observed to be bilaterally symmetrical which are similar to
previous studies conducted by Mirza et al in Karachi and
Hiremath et al in Malay population.2, 8, 20, 21 The most frequent
location of (TM) was observed in premolar region. Unilateral
(TM) was observed more commonly on right side of the
mandible as compared to the left side. These findings are
in congruence with past researches conducted.8, 22

The distribution of (TP) according to shape and size were
also investigated. In the current study, the most common
pattern of (TP) observed was large in size and lobular in
shape. These results were found to be in contrast with Sathya
et al and Gorsky et al where smooth variety of (TP) was
found to be predominant.2, 23 A local study in Karachi
conducted by Mirza et al reported spindle shaped and medium
sized (TP) to be most common.11 The contrasting results
found could be due to decreased sample size as compared
to other studies conducted.
The exact etiology of tori is still unclear, but the role of
environmental and genetic factors makes its etiology
multifactorial. The environmental factors including dietary
habits and occlusal stresses could play a major role in the
development of tori.2 The association of tori with medical
conditions or syndromes, dental anomalies or excessive drug
usage was not observed in the present study. A study
conducted by Sasaki reported relationship between chronic
phenytoin therapy with presence of tori. 27 Another study
by Morrison et al reported significant association between
tori and temporomandibular dysfunction and tooth attrition.28

Presence of tori necessitates the need to redesign denture
prosthesis and may require surgical removal in rare cases.
A new technique was introduced by Rocca and colleagues
for surgical removal of tori.8, 26 In order to facilitate easy
removal of tori and to avoid damage to the surrounding
tissues, Er: YAG laser was utilized by them. Healing process
has also been seen to be enhanced by this technique.8, 26

Furthermore, studies with larger sample size should be
conducted to conclude the actual prevalence of tori in
Pakistani population. Future studies can deduce the relation
of drug usage, dental anomalies and systemic diseases with
tori.
CONCLUSION:
Study has shown very less prevalence of tori in population
of Karachi, Pakistan. The prevalent patterns of tori were
found to be bilateral unilobulated in the premolar region of
the mandible and large, lobular in the palate.  The relationship
of tori with age and gender was not significant.
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