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Relationship between torus mandibularis,
torus palatinus, parafunctional habits, and anxiety in
a sample from eastern Libyan population

By

Salmen Moftah Hussan Ali

Supervisor: Prof. Mohamed S H Ingafou

Abstract

Background: Torus is a benign, rounded, smooth-surfaced, non-neoplastic

growth composed of nodular dense bone appears on the midline of the palate or the lin-
gual aspects of the mandible. Its etiology is probably due to interplay of multifactorial ge-
netic and environmental factors or may be associated with teeth grinding and parafunc-
tional occlusal habits, or temporomandibular joint disorders (TMD) .

Aims: The current study aims to describe the demographic and clinical features of
oral tori, by measuring their dimensions, size, and shape beside the frequency of signs and
symptoms of parafunctional oral activity (such as clenching, teeth grinding and/or brux-
ism). It aims also to measure the level of blood calcium, vitamin D, and parathyroid hor-
mone and the level of anxiety and depression in these patients.

Subjects and Methods: This study included patients with clinical evidence of oral torus
seen from October 2019 through December 2020 from routine consecutive patients
in Northern East region of Libya to describe the clinical presentation of tori. Furthermore,
a maxillary and mandibular dental impressions were taken by a rubber base butty and light
body then dental casts were immediately fabricated in dental laboratory using gypsum ma-
terial (Elite Model, Zhermack). The biochemical findings of Calcium+ level, Vitamin D,
and PTH levels were investigated. The level of anxiety and stress in the study group
is assessed by HAD scale..

Results: This study comprised 50 Libyan patients (39 females and 11 males) aged 16-63
years. The facial muscle clenching and fatigue was reported by 32 (64%) and morning

jaw/neck fatigue was reported by 23 (46%), teeth grinding in 20 (40%), TMJ morning

XV



stiffness in 18 (36%) patients, nocturnal habit of bruxism in 11 (22%) , diurnal bruxism in
9 (18%), grinding sounds during sleep in 7 (14%). Only 18 (36%) were aware of presence
of tori in their mouths. No reported difficulties in speech or deglutition
or interferences with sleep. The signs of a presumed parafunctional activity included attri-
tion in 34 (68%) of the patients, presence of shiny facets in 32 (64%) of patients, fractured
teeth or restorations in 23 (46%) patients, mobility of teeth in 20 (40%) of patients and
wear on the occlusal surface appliance in only 11 (22%) patients who had such appliances.
Forty-four (88%) of the patients have Angle class I occlusion, and all of them except three
had U shaped dental arch. Teeth spacing was detected in 17 (34%) patients, teeth crowd-
ing in 19 (38%), hypodontia of the upper lateral incisors in 2 (4%) patients and no super-
numerary teeth were detected.

Twenty six patients (52%) had TM, 10 (20%) had TP while a concurrence of TP
and TM was noticed in 14 (28%) patients. The size of all TP exceeded 10 mm in its long-
est dimension diameter regardless of its shape. 14 (58%) patients had spindle shaped TP,
7 (29.17%) heart shaped and 1 (4.17%) lobulated, and two of other shapes. Thirty five
(87.5%) cases of TM were bilateral, 18 (45%) rounded, 10 (25%) lobulated, eight (25%),
oval and 4 (10%) other shapes.

Calcium, vitamin D and PTH levels all the levels were within normal values. The Hospital
Anxiety and Depression Scale (HAD) scores didn’t reveal any statistically significant as-
sociation with any of the signs and symptoms of parafunctional activity, however, an as-
sociation exists between the anxiety score and facial muscle clenching and
tigue (p=0.002)

Conclusion: Further controlled studies involving larger number of subjects and
ing wider areas of the country should be undertaken to shed light on different aspects of
this overgrowths. The likely benefits of oral tori as a potential source of bone auto graft
for Ridge augmentation should be explored as well as their potential use as an indicator
for higher bone quality of the subject should also be elaborated. As oral tori are benign
outgrowths, the future studies should concentrate on their potential use in implantology
and other medical uses as their clinical and epidemiological characteristics had long been

investigated in the past.
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INTRODUCTION




Chapter:1 INTRODUCTION

1.1. Overview

Torus is a benign, rounded, smooth-surfaced, non-neoplastic growth of nodular dense
bone appears on the midline of the palate or the lingual aspects of the mandible. Tori are pain-
less overgrowths of different shapes and sizes covered by normal overlying mucosa. Their
etiology is probably due to interplay of multifactorial genetic and environmental factors. Iden-
tical lesions occurring on the facial surfaces of alveolar bone of the mandible and maxilla are
termed exostoses. However, similar lesions arising on the periosteal surfaces, but not in the
previously mentioned locations, are termed osteomas. As tori and exostoses are thought to be
reactions to bone stresses, osteomas are considered as true benign neoplasms. Torus is com-

monly occurs in two specific intraoral locations:
(1) The midline of the hard palate, termed (torus palatinus).

(2) The lingual of the mandible in the cuspid and premolar region, termed torus mandibularis.

1.2. Definitions

Torus (meaning “to stand out” or “lump” in Latin) (kalaignan & Jayakumar, 2018).

Torus palatinus: Bony protuberance of dense cortical bone located on the midline of the hard
palate at the junction of the intermaxillary suture and the transverse palatine suture. Larger
tori interfere with speech, placement of prosthetic appliances, and oral hygiene maintenance

and on trauma may develop non-healing ulcers that progress to chronic osteomyelitis.

Torus mandibularis: A prominence seen on the lingual aspect of the mandible at the base of
its alveolar part in the cuspid and premolar area of the lingual aspects of mandible. Larger
growths may interfere with tongue movement, oral hygiene maintenance, and the ability to
wear an intraoral prosthesis. They are easily lacerated and slow to heal.

Exostosis: An exophytic multiple (or single) asymptomatic bony excrescences nodular

growth of dense cortical bone occur less common than tori (Jainkittivong & Langlais, 2000)



and frequently located on maxillary buccal alveolar bone and very rarely on the buccal side of
the mandible (Kukula & Plakwicz, 2016).

Osteoma: An exophytic nodular growth of dense cortical bone on or within the mandible or
maxilla in locations other than those occupied by tori or exostoses. Osteomas found at nearly
any age and may be solitary or multiple. They may be located either superficially or in-
traosseously on any bone of the cranium or face or within the sinus cavities. When multiple,

they are often associated with Gardner syndrome.

Osteoid osteoma and osteoblastoma: Are benign intraosseous lesions with similar clinical,
radiographic, and histopathologic features making a well-demarcated, rounded intraosseous
swellings, each with an active cellular central nidus surrounded by a wide zone of osteoid,

with pain upon palpation (Regezi, Sciubba, & Jordan, 2008; Sayan, 2002).

1.3. Torus Palatinus

Despite the nomenclature suggested to be a tumor, TP is overgrowth of the bone in the
palatal region and represents an anatomic variation. it is a slowly growing, flat-based bony
protuberance or excrescence which occurs in the midline of the hard palate. Numerous theo-
ries have been suggested for its pathogenesis, but a plausible and thoroughly convincing ex-

planation for this common oral lesion is still lacking (Nogueira et al., 2013).

TP usually found on the mid-palate of over 20% of adults worldwide. It is not present in
young patients, developing only after puberty in susceptible individuals. Although the pala-
tine torus may occur at any age, including the first decade, it appears to reach its peak inci-
dence shortly before the age of 30 years. Women have more torus palatine than men, with an
approximate ratio of 2:1 (Loukas et al., 2013).

There is a little clinical significance attached to this lesion, since it is benign and never
becomes malignant, but they may obscure radiographic details of maxillary sinuses and lower
premolars. They may also interfere with the construction and function of removable dentures,
as well as oral functional movement (Seah, 1995). The torus is usually not treated, although
occasionally it may be of such size and shape that it is impossible or impractical to construct a

full or partial denture over the structure because of undercuts (Abrams, 2000).



1.4. Torus Mandibularis

Torus mandibularis (TM) is an outgrowth of bone found on the lingual surface of the
mandible as a rounded bony protuberance on the lingual surface of the mandible and usually
found above the mylohyoid line, medial to the molar roots in over 30% of adults (Ilhunwo &
Phukubye, 2006). TM are almost always bilateral, infrequently; a torus may be noted on one
side only. These lesions are asymptomatic, exhibiting slow growth during the second and
third decades of life (Regezi et al., 2008).

The mandibular tori are of a multifactorial origin. It may be associated with teeth grind-
ing and genetic or ethnic background is suggested, for example, by the high frequency of oc-
currence in Mongoloid groups and a low frequency in Caucasoid groups, as pointed out by
(Sellevold, 1980, Auskalnis et al., 2015). It is possible for mandibular tori to influence airway

volume by occupying the space for tongue and cause sleep apnea (Ahn et al., 2019).

TM seldom needs treatment, except when it interferes with the construction of a remova-
ble denture. Taking an impression might be quite difficult in some cases, but an interesting
idea is to use the maxillary tray to make an alginate impression for patients with large bilat-
eral mandibular tori was attempted (Fernandez, 1992). The probability of trauma to the over-
lying mucosa or inability to seat the denture, owing to rocking are another challenges. In such
cases the situation must be appraised and the torus removed surgically before the construction
of the prosthetic appliance (Abrams, 2000). However, recurrence of some mandibular tori af-

ter surgical removal was reported (Brunsvold et al., 1995).

1.5. Multiple Exostoses

Multiple exostoses occasionally occur in the same individual. Multiple exostoses of the
jaws are somewhat less common than the maxillary and mandibular tori and are usually found
on the buccal surface of the maxilla below the mucobuccal fold in the molar region. Because
buccal and palatal exostoses and TM are similar in morphology and location, that hypothesiz-
ing that the quasi-continuous model of inheritance may also apply to buccal and palatal exos-

tosis (Antoniades, Belazi, & Papanayiotou, 1998). Palatal exostoses are found on the palatal



aspect of the maxilla, and the most common location is the tuberosity area (Jainkittivong &
Langlais, 2000).

1.6. Histological features

The histological features of tori and other types of exostoses are identical (Neville et al.,
1995) and composed of hyperplasic bone, consisting of mature cortical and trabecular bone.
All lesions pass through several phases. Initially a small focus of active osteoblasts is fol-
lowed by a period in which wide zones of osteoid are deposited. In the mature stage, the oste-
oid becomes well calcified, creating an atypical form of bone. The center usually remains
vascular with increased numbers of plump osteoblasts and large osteoclasts. The density and
size of the cellular component is often of concern and can be confused as a sign of malignan-
cy (Regezi et al., 2008).

Tori are characterized by a specific asymmetric bone remodeling pattern which seems to
determine their shape and could constitute a specific histological feature allowing differentiat-
ing tori from exostoses (Kun-Darbois et al., 2017).

Osteoma is composed of dense cortical bone with a lamellar pattern. The cortical bone is
sclerotic and relatively avascular. The medullary bone is denser than normal with reduced
marrow spaces. The periosteal layer is often more active in osteoma than in tori or exostoses
(Koong, 2017)

Osteoid Osteoma and Osteoblastoma share many common clinical and histological fea-
tures with each other and with cementoblastoma, their histologic pattern is consisting of a
central nidus of increased vascularity with extremely active osteoblasts and
clasts surrounded by cellular bone that contains a wide zone of osteoid. Their radiograph-
ic features are pathognomonic and consist of rounded, well-defined central radiolucency (ni-

dus) surrounded by a zone of increased radiopacity (Regezi et al., 2008).

1.7. Hematological and biochemical findings

The relationship between two opposite phenomena in elderly bone, bone loss (osteoporo-

sis) and excessive bone formation (oral exostosis) has been investigated by (Hosoi et al, 2003)



in 44 female subjects without any conditions known to affect bone metabolism. The subjects
were examined for exostosis, and bone mineral density (BMD) was measured by dual-energy
X-ray absorptiometry and found that some common mechanisms are involved in the elevation

of skeletal BMD and the occurrence of oral exostosis.

1.8. Psychological connotation of oral tori

Psychological stress due to anxiety and depression had long been blamed for a substantial
number of cases of particularly TM, as they might associate with occlusal stress in many oc-
casions. The Hospital Anxiety and Depression Scale (HADS) is a brief self-report measure
that was specifically designed to screen for distinct dimensions of anxiety and depression in
non-psychiatric hospital departments; somatic symptoms were excluded (Snaith, 2003). The
severity of anxiety and depression are assessed using two subscales, each consisting of seven
items that are rated on a four-point Likert-type scale. It is one of the most popular clinical and

research instruments used to screen for anxiety and depression (Gough & Hudson, 2009).

1.9. Clinical implication of tori

Tori may cause pain during the impression making (as there is often only a thin oral mu-
cous membrane covering them) which is easily irritated (Al Quran & Al-Dwairi, 2006). In
many occasions, mandibular tori can present significant challenges for endotracheal intuba-
tion and laryngoscopy or they may limit the space for the tongue which may result in speech
impediment (Durrani & Barwise, 2000, Takasugi et al., 2009). they may obstruct in situations
that require direct visualization of the anterior commissure or base of tongue for diagnosis and
management of lesions at those sites, so the surgical removal of theses tori may is mandatory
(Low et al., 2019). Its role in worsening sleep apnea has also been reported (Ahn et al., 2019,
Khaled et al., 2016). On the other hand, many authorities believe that tori may enforce the
mandible to resist tortional forces during bite occlusion (Sellevold, 1980), beside its potential
application as a source of auto graft in cases of ridge augmentation procedures (Barker et al.,
2001).



1.10. Methods of studying tori

As with most of other oral lesions, several studies were carried out to understand various
aspects of tori. By and large, they have been a subject of scrutinized epidemiological and clin-
ical studies. Some other studies have applied other methodology such as measurements on
gypsum study casts, radiography, blood investigations or radiological methods such as tomog-
raphy (Simunkovic et al., 2011). The alleged relationship between both parafunctional habits
and psychological stress with oral tori has caught the attention of few more studies to analyze

different psychometric properties and correlation between them (King et al., 2012).

1.11. The rationale and prospects of the present study

Although exostoses are not a rare finding, a relatively few studies had investigated these
structures in the past. There is relatively scarce information regarding these overgrowths in
literature. The information on the relationship between tori or exostosis and different envi-
ronmental factors such as stress, anxiety, masticatory over activity are very limited because of
the scarcity of cases reported in the literature. Perhaps the benign nature of these overgrowths
and the relatively few complications of them had discouraged the investigators to pay atten-
tion to them (Nolte & Schirren, 1997).

The current study used a combination of clinical description, measurements on gypsum
study casts, biochemical investigation, and assessment of anxiety and depression of all
study subjects in order to have in-depth view of various aspects of this elusive oral condition.
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REVIEW




Chapter: 2 LITERATURE REVIEW

Tori represent an anatomical variation rather than pathological condition and they usually
become apparent until the second or third decade of life (Al-Sebaie & Alwrikat, 2011) and
rarely in young children or infants (Axelsson & Hedegaard, 1985). Their world occurrence in
different populations and races provoked many comparative international studies. Although
their etiology is obscure until now their clinical implication had been the subject of scrutiny in
many studies, particularly their relationship with occlusal stress and parafunctional habits

(Kerdporn & Sirirungrojying, 1999).
2.1. Historical overview

Torus has been mentioned in the literature for about 180 years (Allord, 1972). However,
little has been revealed about it until the sixties and the seventies of the last century when
great advances were made in the field of genetics (Johnson, Gorlin, & Anderson, 1965). The
human skeleton sometimes shows some peculiarities: such as TM which is not a pathological
or tumoral formation but a rare anatomic peculiarity. It is an exostosis which appears on the
medial side of the body of the mandible. This exostosis is neither embarrassing nor
dysfunctional. It is not a pathologic development nor does it cause any pathology but some-
times a removable dental plate may be a source of injury (Rouas & Midy, 1997).

Tori are slowly growing, usually multiple lobed, and may become very large, they may
arise as solitary nodules or as a multiple nodular masses that appear to coalesce (lhunwo &
Phukubye, 2006). The outgrowth of the tori does not continue after the third decade, and tori
do not change to malignant lesions (Azaz, 1975). The overlying mucosa is intact,
but occasionally appears blanched or may become ulcerated if traumatized. The torus itself is
composed either of dense compact bone or of a shell of compact bone with a center of cancel-

lous bone, and thus it is often visible on an intraoral palatal radiograph.

Exostosis frequently occurs in long bones where tendons and muscles are inserted. Exos-
tosis or abnormal bone growth within the ear canal is called as Surfer’s ear . Bony exostoses
are found randomly in adult patients, usually occurring on the attached gingiva over the apices

of teeth. Buccal exostoses most commonly appear on the buccal plate over the bicuspids as
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multiple rounded or oval nodules of dense bone of maxilla or mandible, usually in the premo-
lar and molar areas. Palatal exostoses are found on the palatal aspect of the maxilla, and the
most common location is the tuberosity area. They are of little importance unless they are
cosmetically unacceptable or interfere with the placement of a prosthesis. Clinically, these
exostoses appear as small nodular protuberances over which the mucosa may appear
blanched. These are numerous small excrescences parts of bone on the buccal surface of the
maxilla above the teeth and below the muco-buccal fold. Their etiology is unknown, and no
figures are available as to their incidence or disposition. They are of no clinical significance
except that, if large, they may interfere with the preparation or insertion of a prosthetic appli-
ance (Telang et al., 2019).

2.2. Etiology of tori and exostosis

Although the exact etiology of oral tori is unknown so far, several authors have postulat-
ed that the etiology of oral tori consists of an inter-play of multifactorial, genetic and envi-
ronmental factors However, the exact etiology, mechanism of formation and their real impact
on orofacial apparatus are still far from being completely understood (Haugen, 1992, Neville
etal., 1995, Seah, 1995).

2.2.1. Etiological factors

The etiology of tori has been investigated by several authors; however, no consensus has
been reached. Some of the postulated causes include genetic factors, (Regezi et al., 2008,
Reichart et al., 1988, Eggen, 1989, Gorsky et al., 1998), environmental factors (King &
Moore, 1976, Haugen, 1992, Eggen & Natvig, 1991, masticatory
hyperfuction, temporomandibular disorders, presence of crowding and bone mineral density
and parafunctional activities (such as clenching and grinding) (King & Moore, 1976, Eggen &
Natvig, 1986, Kerdporn & Sirirungrojying, 1999) and continued growth (Topazian & Mullen,
1977).

2.2.2. Mechanism of formation of tori and exostosis

The quasi-continuous genetic or threshold theory states that the environmental factors re-
sponsible must first reach a threshold level before the genetic factors can express themselves

in the individual; hence, both genetic and environmental factors determine expressivity, mak-
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ing the etiology multifactorial (Haugen, 1992), this may apply to TP also (Antoniades et al.,
1998).

Buttressing bone formation phenomenon was proposed, but it is still unclear, nonetheless,
the evidence suggest that bone flexion could result in the release of bone morphogenic pro-
teins, which could stimulate bone growth, express as thickening or exostosis at a point of
stress (Horning et al., 2000). Internal functional stresses associated with dental implant may
prevent otherwise expected alveolar bone loss as suggested by some investigators (Sennerby
etal., 1988).

Mechanical factor of micro strain could have a significant effect on bone modeling.
When mechanical loads are low, bone atrophy occurs; when normal mechanical loads are ex-
perienced normal bone turnover occurs; when higher mechanical loads occur, bone
hypertrophy occurs with increased lamellar bone and when pathologically higher loads are
imposed (Marx & Garg, 1998). These findings are consistent with those of Pietrokovsky and
Massler who observed that following extraction, the alveolar bone becomes atrophic and re-
sorbs (Pietrokovsky & Massler, 1967).

2.2.3. Genetic factors in etiology of torus

Some previous studies emphasized genetic factors as the cause of tori formation, based
on comparisons of torus frequencies in genetically different populations living in
lar environments (Sellevold, 1980), or by examining torus incidences in families (Suzuki &
Sakai, 1960, Johnson et al., 1965, Alvesalo & Kari, 1972). Genetic factors play a more signif-
icant role than factors related oro-maxillofacial function in the etiology of TP. and to identify
the factors associated with the formation of TP (Yoshinaka et al, 2010). The occurrence of
tori is considered to be an interplay of genetic and environmental factors (Loukas et al.,
2013).

Based on these findings, genetic role may be possible as an important cause of tori. Be-
cause the highest incidence was reported in the 40- to 55-year-old age group (50.4%), as the
oral environment may had been exposed to more rigid functional activities may be a contrib-
uting factor (Nery et al., 1977).
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Many studies tried to link oral tori to hereditary patterns. In a segregation analysis of 99
sibships in two samples from Venezuela and Japan indicates that a TP is inherited in simple
dominant fashion. The gene shows variable expressivity and penetrance close to 85%, without
significant heterogeneity between the populations considered. No evidence of sporadic cases
has been found (Barbujani et al., 1986).

2.2.4. Relationship to occlusal stress

It has been suggested that torus represents a reaction to increased or abnormal occlusal
stress to the teeth in the involved areas and strong association between the presence of TM
and occlusal stress indicated by the documentation of the pressure of clenching and grinding

(Kerdpon & Sirirungrojying, 1999).

Occlusal forces has long been blamed for the appearance of TM (Yoshinaka et al., 2010).
In one study, TM was present in more than half of the young healthy dentate participants and

was closely associated with dental attrition and occlusal contact area (Morita et al., 2017).

In another study, the correlation of mandibular torus, palatine torus, oral exostoses to
dental wear/loss and TMJ damage has been studied in 504 skulls of 223 African American
and 281 European Americans aged between (30 and 80 years). The data were further analyzed
using Pearson's Chi-square for significance of sex, age, ancestry, and wear in these groups, as
well as the interactions between the demographic variables and the presence of mandibular
torus, palatine torus, and oral exostoses. Wear was statistically significant by age and sex but
not ancestry. The maxillary exostoses varied significantly by age, ancestry and wear but not
sex. Mandibular torus frequencies varied significantly by wear, sex and ancestry. The palatine
torus varied significantly across wear groups, sex and ancestry. More than age, sex or ances-
try, the degree of dental wear and tooth loss influences the presence and expression of the oral
cavity traits. The sample can be characterized as the presence of exostoses in higher frequen-
cies in young African American males with little tooth loss. Males of both ancestral groups
with heavy wear have higher frequencies of mandibular tori than females. The palatine torus

IS more common in edentulous European American females (Lease, 2020).
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2.2.5. Relationship to Temporomandibular Disorders

Temporomandibular disorders (TMD) is a collective term representing a number of clini-
cal problems involve the masticatory musculature, the temporomandibular joint (TMJ) and
associated structures, or both (Clifford, Lamey, & Fartash, 1996). Parafunctional activity
such as grinding, or clenching teeth and/or bruxism is considered an etiological factor of
TMD. Many studies point that torus TM is more common in TMD than in control groups,
whereas no such finding is noticed with torus palatinus (TP) and TMD (Sirirungrojying &
Kerdpon, 1999).

2.2.6. Relationship to psychological stress

The association between signs and symptoms of bruxism and tori could help clinicians to
recognize the likely patients susceptible to bruxism (Morita et al., 2021). This knowledge
might also aid in understanding of tori development and stimulate new relevant research.
However, there is no sufficient evidence to credit or discredit the association of tori and oth-

er signs and/or symptoms of bruxism (Bertazzo-Silveira et al., 2017).
2.2.7. Association with number of teeth

Patients with TM had on the average more teeth present than those without torus in pa-
tients less than 50 years of age. This is a finding of study Comparing the incidence of TM and
average number of present teeth among 2010 consecutive dental patients over 10 yr of age.
Patients with TM had on the average fewer unerupted canines than those without torus indi-
cating that the hyperostosis seemed to be associated with more adequately-developed jaws.
The decreasing incidence of TM with age approximately paralleled the decreasing humber of
present teeth, indicating that number of functioning teeth seems to be a factor of importance

for the maintenance of the trait (Eggen & Natvig, 1986).
2.2.8. Association with Parafunctional habits

Parafunction in the form of tooth clenching or grinding has been associated
with temporomandibular disorders (TMD) and recently migraine. Man studies denote the pos-
sible ole of parafunctional habits in the etiology of oral tori (Clifford et al., 1996). Bruxism is
an oral parafunctional activity that involves the median ptrygoid muscles, which move the

opposing dental arch one against another in a side to side motion. This is associated intraoral-
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ly with grinding of teeth and clenching of the jaw. It is one of the most common sleep disor-
ders and it can result in occlusal trauma, abnormal wear patterns, abfractions, tooth fractures,
tooth loss and/or gum recession (Khaled et al., 2016). Bruxism has two distinct manifesta-
tions; it might occur during sleep (sleep bruxism-SB) or during wakefulness (awake bruxism-
AB) Signs of bruxism include evidence of teeth grinding, abnormal tooth wear, indented
tongue, facial muscle hypertrophy, and jaw locking, and symptoms like morning headache,
facial pain, or fatigue; reports of teeth grinding or jaw clenching sounds during sleep (by the
sleep partner or self-report) (Lavigne et al, 2008).

2.2.9. Relationship to attrition and abrasion

A strong relationship between dental attrition and the presence of tori in Thai patients
was found by (Reichart et al., 1988), but not in German subjects; however, they stated that the
functional influences should not be overestimated by this single observation. (Rezai et al.,

1985) found a correlation between the occurrence of tori and tooth abrasion.
2.2.10. Correlations with dental wear/loss & TMJ damage

The presence of abnormal tooth wear might be associated with tori, mainly TM
(Bertazzo-Silveira et al., 2017) as the presence of mandibular tori apparently related to condi-
tions associated with parafunctional activity. In a study of patients attending facial pain clinic
in Belfast assessed for the presence of tori compared to the age and gender of matched con-
trols found that mandibular tori were present significantly more commonly in both mi-
graineurs and TMD patients, which support an association with parafunction in the etiology of
mandibular tori and suggest that tori are a useful marker of past or present parafunction in
some patients (Clifford et al., 1996).

2.2.11. Possible relationship to nutrition

A possible role of nutrition in the etiology of torus has been raised by Eggen who noticed
that the prevalence of TP appeared to be higher among natives of Lofoten in Norway who
consume the softer food, than among natives of Gudbrandsdalen. This higher prevalence be-
ing hypothesized to have some connection with nutrient substances present in saltwater fish,
possibly omega 3 polyunsaturated fatty acids and vitamin D that is involved in bone growth
which increases the chances of tori (Eggen & Natvig, 1991).
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2.2.12. Exostoses as a postoperative squeal of dental treatment procedures

Bony exostosis development secondary to soft tissue graft procedures has been reported
in a small number of cases as a consequence of shallow vestibules which were treated with
the use of skin grafts (Siegel & Pappas, 1986), subsequent to connective tissue graft (Corsair
et al., 2001) and subsequent to free gingival grafts (Pack et al., 1991, Czuszak et al., 1996).

2.3. Prevalence of oral tori

Although the reported occurrence of tori in various ethnic groups’ ranges from 9% to
66%, it has been statistically proven that some differences do occur between various ethnic
groups and the sex. Even between similar ethnic groups living in different environments, dif-

ferent figures have been reported.

Such variations in prevalence of tori among different studies, is probably due to racial di-
vergence or ethnic group differences (Gorsky et al., 1998; Reichart et al., 1988). As instance,
it has been found for sure that the prevalence of TP and TM is higher in Mongoloids than in
Caucasoid (Shah et al., 1992, Kolas et al., 1953). As such, the prevalence of TP and TM in

1000 Jordanian hospital patients was reported at 9.5% and 1.4% respectively.

It is clear that the prevalence of TP varies throughout the world. As example, in the USA,
it has been estimated to lie between 20 and 25% (Kolas et al. 1953), in India 9.5% (Shah et al.
1992), in Croatia 42.9% (Simunkovic et al., 2011) and Japan 17% in (Yoshinaka et al.,
2010). it seems that difference do exist among different races within the same country, as ex-
ample, certain races, such as the American Indians and the Eskimo exhibit much higher inci-

dence of TP than other races of general population in the USA (Sonnier et al., 1999).
2.3.1. The prevalence of oral tori in different ethnic groups

It had long been advocated that certain ethnic groups are more prone to have more torus
than others are. However, tori were reported in almost all races worldwide with
ent prevalence, which might be due to different methodology, and geographic variations.

Country wise studies reported different figures.

In the USA, (Sonnier et al., 1999) reported 56% incidence of palatal exostoses in modern

American skulls, consisting of whites and African Americans, with a higher prevalence
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among men of both racial groups and among African-Americans. Few years later, a multieth-
nic study of 448 females aged between (18-88 years), TM were detected in 35.4% of African
Americans, 32.3% of Caucasians, 30.2% of Hispanics, and in 38.9% of Asians. Whereas TP
was found in 69.7% of women from all ethnic groups with slightly higher percentage in the
Hispanics, then the African Americans, and the least in the Caucasians (Chohayeb & Volpe,
2001). In another American study, (Bouquot & Gundlach, 1986) reported a 0.09% prevalence
of buccal exostoses in white Americans, and approximately 73% of the lesions were encoun-
tered on the maxillary alveolus. They found no sex-specific differences in prevalence.
(Romanos et al., 2013), studied 1,323 patients in the Rochester, New York area and noticed
high prevalence of TM (37.8%), with a mean population age of 40 years and 52% of them

were observed in men.

A study from South Africa, of 284 modern skeletal specimens was studied for preva-
lence, side location, type and shape of oral tori. The later were found in 60 (24.4%) of dentate
mandibles, and in only 1 (4.3%) edentulous mandible. Males constituted the majority of sub-
jects 48 (80%) whereas there were only 12 (20%) females. the prevalence of torus was the
highest among the 40-60 years age group. Thirty seven (61.7%) TM were bilateral, 42 (70%)
were solitary, and 31 (51.7%) were rounded in shape. (Ihunwo & Phukubye, 2006).

The Croatian Simunkovic and co-associates in (2011) studied the prevalence of tori in
1679 Croatians subjects, where TP was found in 42.9% subjects and TM in 12.6% of the sub-
jects. The spindle-shaped TP was the most frequent type (45.6%), while most of TM (35.4%)
were solitary and bilaterally distributed overgrowths. In the same study, TP was found in
40.1% of the total number of the studied females and in 46.8% of males, indicating a signifi-
cantly higher preponderance of TP towards the male gender (p = 0.006). TM was found in
11.3% of the female population and in 14.6% of the male population, again indicating signifi-
cantly higher prevalence in the male population (p = 0.046). The results of this study showed
significantly higher prevalence of TP and TM in the male subjects. Furthermore, no differ-
ences in the prevalence of either TM or TP regarding age were found in that study
(Simunkovic et al., 2011).

The prevalence of (TP) among 664 elderly Japanese subjects was (17.0%) 113 subjects,

and more frequently in women than in men (24.6% versus 7.5%, P<0.01). Moreover, there
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was significant relationship between the appearance of TP and the presence of TM in the
same group of subjects (13.3% versus 25.9%). (Yoshinaka et al., 2010). In another Japanese
study, out of 97 subjects there were (29.7%) had TM. The occlusal force seems to play
a significantly role in this group of patients as it was higher in patients with TM than those
without TM (p<0.05) (Yoshinaka et al., 2010).

A Turkish study included 2660 consecutive dental patients, found that the prevalence of
TP was 4.1% and it was significantly higher (P<.001) in females (5.7%) than in males (1.8%).
Most TP were flat in shape (62.7%), smaller than 2 cm (75.4%) and located at the premolar-
molar region (66.4%) (Sisman et al, 2008).

In Mexico, (Larato, 1972) found palatal exostoses in 30% of their sample, which consist-
ed of human skulls of Mexican origin. The highest occurrence (59.1%) was in adults 55 years
old and older. (Nery et al., 1977) examined 681 skulls of four ethnic groups and reported a
40.5% incidence of palatal exostosis. There were significant differences in the prevalence of

exostoses among the four ethnic groups.

In Norway, variations in (TP) prevalence were investigated among 2010 dental patients
over 10 years of age native to two different regions in Norway, the Lofoten Islands in north-
ern Norway and the Gudbrandsdalen valley, an inland area in the southeastern part of the
country. The two groups were presumed to belong to the same Caucasian stock, but were ex-
tremes with regard to the fish-to-meat ratio of the diet, which was 3:1 in Lofoten and 1:3 in
Gudbrandsdalen, respectively representing a soft type of diet, and a tough type requiring
greater muscular forces during mastication. The study revealed that the prevalence of TP is
higher among women than men. TP is likely to arise from a multifactorial liability, with part
of the genetic factors residing on the X chromosome; and the prevalence of TP appeared to be
higher among natives of Lofoten, who consume the softer food, than among natives of Gud-
brandsdalen. this higher prevalence being hypothesized to have some connection with nutrient
substances present in saltwater fish, possibly omega 3 polyunsaturated fatty acids and vitamin
D; and lastly, TP seemed to be a dynamic phenomenon capable of growth and subject to re-
sorption and remodeling (Eggen & Natvig, 1991).

In a study of the Mongoloids, where the Oceania- Asia specimens (representing Mongol-

oids) showed the highest incidence of palatal exostoses (47.2%), whereas the Africans exhib-

17



ited the lowest incidence (25%) (Jainkittivong & Langlais, 2000). (Touyz & Tau, 1991) re-
ported a 14.5% incidence of palatal exostoses in the skulls of blacks, mixed whites, and Chi-

nese, with a male to female ratio of 3.5 : 1.

In a Moroccan study of 353 patients, the prevalence for exostosis was 3.1%, TM 2%, TP
0.8.%, with higher prevalence in female patients (7.3%) than in male patients (6.3%). Patients
with occlusal parafunctional activity presented with significantly more tori and exostosis
(P=0.016) (Oualalou et al., 2014).

In comparative study of the prevalence of oral tori in a Thai and German populations TP
was found in 13.5% of 1317 German patients (606 men, 711 women) with no statistically sig-
nificant difference between the sexes, while TM was recorded in 5.2% of the same group
(8.6% men and 2.4% women . For Thai patients, the same study reported that TP was found in
23.1% of 947 Thai (404 men, 543 women). The difference between the two sexes was signifi-
cant (P< 0.001). TP is more common in women as it was detected in 28.5%, and in only in
15.8% of the men. TM in the same study was found in 9.4% of the men and 9% of the wom-
en) (Reichart et al., 1988). Another study from Asian region found that the prevalence of both
tori in Thai population were comparable to the Mongoloids and other Asian populations.
(Apinhasmita et al., 2002).

In Ahmedabad of India, the prevalence of TP and TM in 1000 hospital patients, was es-
timated at 9.5% and 1.4% respectively. TP was more common in females than males. Majori-
ty of the tori were found in the age group of 11 to 30 years and were rarely seen before the
age of 10 years (Shah et al., 1992).

In a Malay sample; the prevalence, size, shape, and location of TP and TM, and their sex-
related and age-related differences were studied in 60 persons. The prevalence of TP was 38-
63% and that of TM was 1-10%. TP was frequently more common in females than in males
and it was frequently found in medium sizes; spindle shaped, and was often located at the
combined premolar to molar areas. The prevalence of TM was not significantly different in
males and females, occurred most commonly in bilateral multiple form, and was often located

at the canine to premolar area (Hiremath et al., 2011).

In a Saudi Arabia; it has been found among 847 subjects, 149 (17.59%) had either TP or
TM, 66 (7.79%) subjects had TP, whereas 83 (9.80%) had TM. The maximum percentage
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(36.36%) of oral 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 the
shape, the occurrence of flat-shaped TP (57.58%) and bilateral solitary TM (39.76%) was the
more common picture (AlZarea, 2016).

In Jordan, 338 studied subjects show a prevalence of TP of 29.8%, TM 42.6%. A concur-
rence of both types of tori was observed in 27.7% of cases, but no significant difference in the

prevalence of tori between males and females was observed (Al Quran & Al-Dwairi, 2006).

The prevalence of tori was studied in three Iceland populations; in the South- and North-
Thingeyjarsyslas, Northeast Iceland, where 987 schoolchildren (489 male and 487 female),
the prevalence and size of oral tori were affected by age and population but not by sex. A
concurrence of TP and TM was not found which emphasized the importance of environmental
etiological factors and diminish the value of TP as a racial trait (Axelsson & Hedegard, 1981).

2.4. Clinical characteristics of tori

Torus palatinus and Torus mandibularis are common exostoses of the mouth, (i.e., local-
ized benign bony overgrowths arising from cortical bone) (Neville et al., 1995). They are oc-
casionally found incidentally during routine examination of the oral cavity (Chatterjee, 2016).
TM represents growth on the lingual surface of the mandible occurs above the mylohyoid
line, usually opposite the bicuspid teeth. Like the TP, it may vary considerably in size and

shape.
2.4.1. Age distribution

Tori tend to appear more frequently during middle age of life; Prevalence of torus is the
highest in 40-60 years age group. (Ihunwo & Phukubye, 2006) and is rarely reported in in-
fants or small children (Beena, 2012), however, some authors believe that there is
no relationship between age and the presence of tori (Chohayeb & Volpe, 2001). Tori are fre-
quently observed in young adults and in middle-aged persons (Eggen et al., 1994), very unu-
sual in infants (Beena, 2012). It has been theorized that because some tori are found with
some frequency during the middle phase of life, this indirectly suggests not only a genetic

cause, but also environmental and functional factors involvement, particularly those related to
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masticatory stress (Haugen, 1992, Eggen, 1988) and probably some parafunctional habits
(Clifford et al., 1996).

2.4.2. Gender distribution

TP is more commonly observed in females, but this is not the case with the TM (Garcia-
Garcia et al., 2010, (lhunwo & Phukubye, 2006). furthermore, ethnic differences in TP are
frequency present only in females. TP is more commonly observed in females, but this is not
the case with the TM (Garcia-Garcia et al., 2010). In a study of 60 cases from RSA more tori
was found in males 48 (80%) than females 12 (20%), (Ihunwo & Phukubye, 2006). This find-
ing was supported by the results of study carried out in the Rochester, New York, area USA,
of the 1,323 subjects studied, 37.8% had TM, with a higher frequency occurring in male pa-
tients (overall mean age: 40 years); 52% of the tori were observed in men (Romanos et al.,
2013) In another study, TP was found to be more common in females than males and the ma-
jority of tori were found in the age group of 11 to 30 years and were rarely seen before 10
years of age (Shah et al., 1992).

2.4.3. Size of tori

The relationship of TP occurrence and size to age and sex is quite interesting as the me-
dium and large-sized TP tended to be found in females more than in males. The subjects in
the older age group were more likely to have large-sized TP than those in the 13-19 year age
group (Apinhasmita et al., 2002). The occurrence of TM in small, medium and large sizes was
not significantly different between males and females.

Most studies reported that TM were small and bilateral and multiple (59.5%), followed
by the bilateral single. The most common location of TM was the canine to premolar area
(40.5%), followed by the premolar area (25.7%) (Apinhasmita et al., 2002). The morphology
of the mandibular torus was studied comprehensively by (Sellevold, 1980).

2.4.4. Shape of tori

TP may assume a variety of shapes, hence it has been classified clinically on this basis as
flat, spindle-shaped, nodular or lobular (Regezi et al., 2008). Once begun, lesions usually
grow slowly over the patient’s entire life. Growths commonly consist of four evenly spaced

lobes composed of dense bone with a thin layer of mucosa tightly stretched over the surface.
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Lesions can grow large, sometimes becoming pedunculated. The flat shaped TP was is the
most commonly reported shape as it constitutes (56.4%) of the cases, followed by the spindle
(17.9%), nodular (17.3%), and lobular (8.4%). There was a relationship between shape and
size of TP as most spindle-shaped TP are in medium and small sizes, while most nodular TP
are of small size while most lobular TP were of medium size and all flat TP were small shapes
(Chang et al., 2020).

2.45. Bilateralism of TM

Although the mandibular tori are usually bilateral, as many as 20% of the cases are seen
as unilateral. Both unilateral and bilateral protuberances may be single or multiple, and they
are frequently visible on dental periapical radiographs. One study in South Africa reported
that (61.7%) of mandibular tori are bilateral and (70%) were solitary (Ihunwo and Phukubye
2006). the torus on the left side tending to be longer and more forward in position than the
right (Sellevold, 1980).

2.4.6. Concurrence of Torus Palatinus, Torus Mandibularis

Concurrence of TP and TM was occasionally reported. There is no correlation in the fre-
quency of simultaneous occurrence of torus palatinus and TM, according to previous study
of (Kolas et al., 1953) suggesting that the two conditions are not related. Reports on the con-
currence of TP and TM generally describe a low frequency of occurrence, denoting a non-
significant correlation. However, (Haugen 1992) reported that the probability of finding a TM
in a person with a TP was more than twice as high as in a person without a TP, and vice ver-
sa. The concurrence of tori with exostosis was rarely reported. One case each of TP with pala-
tal exostoses was reported by (Topazian & Mullen, 1977) and by (Blakemore, Eller, &
Tomaro, 1975). A third case of concurrence of TP with palatal and buccal exostoses was de-
scribed by (Antoniades et al., 1998) but claimed that the concurrence of tori with exostoses in
the same individual is a rare finding. However, another case was reported in a twenty two
years old Pakistani woman with a concurrence of TP, bilateral TM, and maxillary buccal ex-
ostoses; and a possibly associated with an abnormal occlusal stresses and extensive use of

calcium and vitamin D supplements (Khan, 1977).
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2.5. Investigations for tori

2.5.1. Classifying and categorizing tori

Some studies, tori were measured and classified by size (Eggen, 1989, Eggen & Natvig,
1991, Kerdpon & Sirirungrojying, 1999, Sirirungrojying & Kerdpon, 1999). Even though to-
rus classification by size might be more accurate than other subjective descriptive stand-
ards, measuring small tori is difficult unless they are measured in trimmed gypsum casts, as

done by (Reichart et al., 1988). However, this method is rather laborious.
2.5.2. Diagnosis of tori

Visual inspection and digital palpation is the most widely used method of diagnosis of
oral tori,(Bruce et al., 2004; Hjertstedt et al., 2001; Hosoi et al., 2003). In a single case report,
the computed tomography scan (axial, coronal and sagittal view) provided a detailed assess-
ment of the TP and elimination of other possible diagnoses, furthermore it allowed for a better
analyzed of the anatomic relation with adjacent structures. (Nogueira et al., 2013). Syndromes
associated with facial exostoses such as Proteus syndrome or Gardner's syndrome should be
clinically excluded (Nolte & Schirren, 1997). Morphological changes of the mandibular corti-
cal bone are found to be related to presence of TM by measuring the mandibular cortical in-
dex (MCI) by visual assessment of changes in the morphology of the mandibular cortex on
panoramic radiographs (Koc & Cagirankaya, 2019).

2.5.3. Differential diagnosis

Oral tori must be differentiated from other growths in the mouth including fibromas, mu-
coceles, osteomas, osteochondromas, and osteoid osteomas (Ladizinski & Lee, 2014). How-
ever, oral tori can usually be distinguished from other conditions on the basis of clinical find-

ings alone. Biopsy may be warranted if there is doubt (Chatterjee, 2016).

2.6. Management of torus

Torus is benign overgrowth does not need any treatment, however, conservative surgical
removal continues to be the first choice treatment when the torus must be removed (Bernaola-

Paredes et al., 2020). Surgical removal of the oral tori is indicated in the following circum-
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stances: (1) deglutition and speech impairment, (2) cancer phobia, (3) traumatized mucosa

over the torus, and (4) prosthetic reasons.

The use of laser, such as Er:YAG excision (TM) or Er:YAG peeling (TP) are safe clini-
cal techniques easy to practice even if the time required for excision or surface smoothing is

more than the time required with bony burs and high speed instruments (Rocca et al., 2012).
2.6.1. Clinical implications and the uses of oral tori

TP and TM are found in approximately 20% and 27% of the population, respectively, are
feasible options for bone regeneration, with several advantages compared to other sources of
bone as it result in surgery with less morbidity when included in the treatment plan (Moraes et
al., 2010).

It has been used as autogenous grafts to fill an intrabony defect at the mandibular right
central incisor. The TM provided sufficient graft material and eliminated the need for a se-
cond surgical site (Pal et al., 2018). The use of Platelet Rich Plasma (PRP) gel in combination
with TM offers a potentially useful treatment for periodontal osseous defects (Hassan et al.,
2015).

2.6.2. Beneficial utilization of oral tori

The extra bony areas offered by tori could be useful in some clinical challenges.
As example, they can be utilized as a prime sites for harvesting autogenous bone for bone
grafting for dental implants placement, alveolar ridge augmentation (Barker et al., 2001) and
maxillary sinus lifting, (Neiva & Wang, 2006), periodontal osseous defect and can be used for

multiple reconstructive uses such as nasal reconstruction (Puttaswamaiah et al., 2011).
2.6.3. Relationship of osteonecrosis to torus

Osteonecrosis of the jaw usually related to bisphosphonate use. Bisphosphonates
are medications used orally and intravenously for a variety of conditions including
cer metastatic to bone, hypercalceamia of malignancy, Paget's disease and
sis. Osteonecrosis of the jaw most commonly occurs in the setting of
nous bisphosphonate use and concomitant dental work or trauma. Oral bisphosphonates
have much less risk of osteonecrosis of the jaw. Osteonecrosis of the palate is a rare condition

which is even rarer when occurring on a TP and associated with bisphosphonate (Godinho et
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al., 2013). A report of a case on an oral bisphosphonate for nine years, with a TP, who burned
her palate while eating a slice of pizza and was presented after six months with an area of de-
nuded bone and diagnosed osteonecrosis of the TP (Ryan & Larson, 2016). Another rare case
of bisphosphonate-related osteonecrosis of the palatal torus in 72-year-old woman with osteo-
porosis who was on alendronate sodium hydrate once every week for six years. She had a 2-
month history of oral pain because of intractable mucositis and ulceration of the palatal torus
diagnosed as stage 2 bisphosphonate-related osteonecrosis of the jaw caused by trauma, she
discontinue alendronate. She was prescribed oral antibiotics for five days and an oral antibac-
terial rinse. The mucositis with ulceration healed in approximately 10 weeks, but left a small
scar (Kaneko & Takahashi, 2014).

2.6.4. Biochemical studies

Although Oral exostosis is a pathological condition of bone that is characterized by ex-
cessive bone formation, however, there is rather scarce information about any changes in bone
minerals or other elements associated with calcium metabolism. A Japanese study investiga-
tors suggested that some common mechanisms are involved in the elevation of skeletal BMD
and the occurrence of oral exostoses (Hosoi et al., 2003). The relationship between TM and
mandibular bone quality based on the measurement of mandibular cortical index indicated
that subjects with TMs may have a higher mandibular bone quality compared to those without
TMs (Koc & Cagirankaya, 2018). Secondary hyperparathyroidism in renal dialysis patients
does not contribute to the formation of tori in peritoneal dailysis patients Hsu (Hsu et al.,
2016).
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Chapter: 3 AIMS OF STUDY

This study was conducted on patients with clinical evidence of oral tori to:

. describe the demographic and other clinical features of patients with oral tori and other
dental findings such as teeth number, mobility, crowding, and spacing, dental occlu-
sion type and dental arch shape.

. measure the dimensions and size of oral tori and determine their shapes.

. determine the signs and symptoms of parafunctional oral activity (such as clenching,
teeth grinding and/or bruxism) in this group of patients.

. study the level of blood calcium, vitamin D, and parathyroid hormone in the study
group.

. determine the level of anxiety and depression in the patients with oral tori using HAD

Score.
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Chapter:4 MATERIALS AND METHODS

4.1. Study Design and Sample Population

To address the research purpose, this cross-sectional study was designed and implement-
ed to provide an accurate description and analysis of demography and clinical characteristics

of oral tori in Libyan patients residing in the Eastern north region of Libya.

4.2. Study subjects

This study only includes patients with oral tori. A torus was considered to be present
when there was a bony protuberance seen and, in doubtful cases, digital palpation was used
as described by (Chew & Tan, 1984).

4.3. Sitting

Fifty Libyan patients with clinical evidence of oral tori were studied in the period from
October 20, 2019 through December 20, 2020. They were randomly selected from consecu-
tive patients attending two main dental centers providing dental services in two different
towns and cities in northern east region of Libya namely:

1- Dental faculty of Benghazi University.
2- Central public clinic in (Almarej).

Both clinics are currently among the biggest dental centers in the eastern provinces of the

state of Libya; providing dental services to a wide region of the country with a consider-

able flow of patients.

4.4. Ethical consideration:

The study was registered in the registry of clinical studies of the dental faculty and per-
mission for the study conduct was obtained from the ethical committee of the faculty. Im-
plied consent was obtained from each individual included in this study after the patient had

been fully informed about the study and agreed to participate in it.
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4.5. Armamentarium

=
1

10-
11-

(High consistency putty suitable for double step impressions):

a) Ormadent Putty®

b) Ormamax® Light body

Gypsum material (Elite Model, Zhermack®)

Electronic Digital Caliper 0-6 inch/150 mm Vernier Extra Large LCD Screen, Stain-
less Steel Body, Conversion Millimeters Inches Precision Measurement Tool.
Dental mirrors

Dental probe,

Measuring gauge

Disposable impression tray (sizes xs- xl)

Rubber bowel

Spatula

Latex gloves.

Dental Cast laboratory fabrication facility.

4.6. Study conduct

1-

Patients with clinical evidence of oral tori were selected from routine consecutive pa-
tients attending dental clinics for various reasons. The suitable cases had full explana-
tion of the purpose of the study. If agreed to participate; a signed written consent re-
garding of volunteering to this study was obtained. On a specially designed clinical
audit (Appendix 1) the information were recorded at chair side. The patient was as-
sisted to complete an Arabic translated version of HAD scale (Appendix 4).

A comprehensive clinical examination, including extraoral examination of the mus-
cles of mastication and TMJ for pain, clicking sounds, or headaches.

An objective and subjective symptoms or signs of parafunctional habits were exam-
ined such as the wear facets or masticator muscles tenderness.

The size shape and location of the torus was examined through inspection and digital
palpation and all information were recorded in a specially formulated clinical audit
(Appendix 2).

29



5- Venous Blood sample was obtained by a trained dental nurse and sent to the same
credible laboratory for investigation of calcium, vitamin D and parathyroid hormone.

6- A maxillary and mandibular dental impressions were taken by a rubber base butty and
light body as indicated in the materials section. Dental casts were immediately fabri-
cated. In the dental laboratory using gypsum material (Elite Model, Zhermack).

7- Further measurements of size of torus, dental arches shape and the type of dental oc-

clusion were done on the finished dental cast.

4.7. Inclusion criteria:

1- An adult Libyan (female or male) with clinical evidence of either mandibular tori, to-
rus palatines volunteered to this study.

2- Completely or partially edentulous patients undergoing prosthetic replacement of
teeth with an evidence of tori.

3- Patients with symptomatic or clinical evidence of parafunctional habits and clinical

evidence of tori.

4.8. Exclusion criteria

1- Patients with known major systemic bone diseases such as chronic renal failure, oste-
oporosis, Paget’s disease hemolytic anemia or diseases with abnormal calcium me-
tabolism.

2- Patients with major psychiatric or nervous disorders.

3- Patients with malignancy or currently treated for malignancy.

4- Patients taking drugs which known to affect calcium metabolism.

4.9. Data records

1- Size of torus: Torus was assessed both clinically and on the dental casts for their size,
site and bilateralism (unilateral or bilateral). The size of tori were measured using cal-
ipers (Model 505, Mitutoy 0) (Figure 12). For the ovoid or circular shaped tori, the
diameter was taken. They were labeled according to their size as:

A. small the diameter is (< 3 mm)
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B. medium the diameter is (3-6 mm).
large the diameter is (> 6 mm).
For the tori with two dimensions or the non-circular (both the meso-distal and occluso
apical dimensions were taken).

2- Shape of the tours: each torus was allocated to one of the following shapes:

Rounded
Oval

Spindle shape
Lobulated
Other

moow>»

4.10. Tours Palatinus

4.10.1. Dimensions of Tours

It was measured based on the greatest mesio-distal dimension obtained at the point of

greatest convexity on the torus, measured in millimeters by using an electronic caliper.

4.10.2. Vertical dimension of torus

The Occlusso-Apical of the torus palatine was measured in millimetres from the roof of
the palatal vault to the most inferior point of convexity on the tori.

If the torus was lobulated, and multiple lobules of varying vertical heights were present,

only the most inferior point of convexity on the most prominent lobule was measured.

4.11. Torus Mandibularis

In this sample, as most of the patients presented with bilateral TM, and only few of them
have a unilateral tori. In cases of bilateral TM, both right and left mandibular tori either sin-
gle or multiple were carefully-assessed separately and the average of their dimensions was

used as reference.

4.11.1. Dimensions of TM
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Mesio-distal dimensions of the tours was measured based on the greatest mesio-distal
dimension obtained at the point of greatest convexity on the torus, measured in millimeters

by using an electronic caliper.

4.11.2. Vertical dimension of TM

Height of the torus was measured in millimeters from the floor of the mouth to the most

superior point of convexity on the torus by using an electronic caliper

If the torus was lobulated, and multiple lobules of varying vertical heights are present,
only the most superior point of convexity on the most prominent lobule is measured. After
individual measurements was made from each left and right tori, their mean average values

were obtained by addition of both values of a category, and divided by two.

4.11.3. Diameter of the rounded torus

In the case of ovoid or circular shape of the torus the diameter was measured fom the en-

tre to the perimeter.

4.12. Shape of the dental arches:

The shape of dental aches was visualized on the dental cast and described as:

A. U shaped
B. V shaped
C. Square

4.13. Blood Chemistry

Venous Blood sample was obtained by a trained dental nurse and sent to the same credi-

ble laboratory for investigation of:

1. Serum calcium level.
2. Vitamin D level.
3. Parathyroid hormone level.
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4.14. Measurements of anxiety and depression

The Hospital Anxiety and Depression Scale (HADS). Patients completed an assisted
questionnaire composed of statements relevant to either generalized anxiety or ‘depression.
Each item had been answered by the patient on a four point (0—3) response category so the
possible scores ranged from 0 to 21 for anxiety and O to 21 for depression. An analysis of
scores on the two subscales of a further sample, in the same clinical setting, enabled provi-
sion of information that a score of 0 to 7 for either subscale could be regarded as being in the
normal range, a score of 11 or higher indicating probable presence ‘caseness' of the mood
disorder and a score of 8 to 10 being just suggestive of the presence of the respective state.
Further work indicated that the two subscales, anxiety and depression, were independent
measures. Subsequent experience enabled a division of each mood state into four ranges:
normal, mild, moderate and severe and it is in this form that the HADS is now issued by its
publisher In the case of illiteracy, or poor vision, the wording of the items and possible re-
sponses may be read to the respondent.

4.15. Data analysis:

Measurements from all 50 patients were tabulated and analyzed using the statistical pack-

age SPSS version 23. The data analyzed for:

1- Exploring the general data for the demographic characteristics of the sample (using
descriptive analysis).

2- The shape of dental arches and type of occlusion, number of teeth present (fre-
quency tables).

3- The number, size, and shape of tori were described by (frequency tables).

4- Relationship between oral tori and the symptoms of parafunctional activity such as
inability to open mouth widely, TMJ morning stiffness, Diurnal bruxism, Muscle
Clenching, Teeth Grinding, Grinding sounds during sleep, Morning jaw/neck fa-
tigue, Facial muscles fatigue, Nocturnal habit bruxism : were described by fre-

quency tables first then by linear regression.
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Relationship between oral tori and the signs of parafunctional activity such as

(Mobility of teeth, Wear on occlusal appliance, Number of teeth present, Fractured
teeth or restorations, Attrition, Presence of shiny facets).

All patients were investigated regarding their calcium, vitamin D and PTH levels.
The results were tabulated and analyzed by descriptive analysis.

The Hospital Anxiety and Depression Scale (HADS) for every patient was com-
pared by linear regression for a presumable association with the symptoms and

signs of stress and depression.

34



RESULTS




Chapter: 5 RESULTS

Data were analyzed for the general features of the study group, their demography, rea-
sons of attendance to dental office and the general findings on clinical examination such as
the shape of dental arch, type of occlusion,, number of teeth present, crowding, hypodontia,
supernumerary teeth.

The clinical presentation of tori were studied comprehensively for their number, type,
shape and dimension. The study tried to investigate the correlation between the presence of
tori and the clinical evidence of stress such as bruxism, muscle fatigue, wear facets and
mouth opening. The biochemical findings of the Ca+ level, Vitamin D, and PTH levels were

investigated. The level of anxiety and stress in this group was assessed by HAD scale.

5.1. Demography

This section describes the demographic data of the study sample such as age gender, oc-

cupation, and referral pattern of the patient.
5.1.1. Study sample and design

This study comprised 50 consecutive patients with clinical evidence of oral tori in-
cluded in this study for investigating the clinical characteristics of oral tori and their relation-

ship to anxiety and stress.
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5.1.2. Age of study group

The age of the included individuals varied from 16 years to 63 years, with a median
age of 36.5 years and SD of 9.6 as shown in (Table 1).

Table 1: Age of the patients

No of patients 50
Mean 35.78
Median 36.50
Mode 37
Std. Deviation 9.696
Minimum 16
Maximum 66

Most patients lie in the ages between 20 and 50 years. 22 (44%) of the patients lie in
the age group 30-40 years, 12 (24%) lie in the age group 20- years and 10 (20%) lie in the age
group 40-50 years as shown in (Table 2) and (Figure 1).

Table 2: Age Groups

<20 3 6.0
20-30 12 24.0
30-40 22 44.0
40-50 10 20.0
50-60 2 4.0

>60 1 2.0
Total 50 100.0
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Figure 1: Age groups of the study sample
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5.1.3. Gender

The number of females surpluses that of males in this study sample as there were 39 fe-

males and 11 males as shown in (Figure 2).

Gender

Bmale
EFemale

Figure 2: Gender of the study group
Although there were more cases of TM in females than males, this difference is not

statistically different in this sample Chi-Square 0.044, df =2 (p-value=0.978), as shown in
(Tables 3 & 4).

Table 3: Type of torus according to gender

Gender Total
Male Female
Tori Type T Palatinus 2 8 10
™ 6 20 26
Both 3 11 14
Total 11 39 50
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Table 4: Comparison between TM & TP according to gender

Chi-Square Tests
Value df Asymp. Sig. (2-
Pearson Chi-Square .044° 2 .978
Likelihood Ratio 044 2 .978
Linear-by-Linear Association .003 1 .953
N of Valid Cases 50

5.1.4. Occupation of the patients

The occupation of the included subjects represented a wide range of different jobs of
different socioeconomic backgrounds. It mainly included teachers (10), house wives (9), stu-

dents (6) and cashiers (5) and other jobs in a lesser extent as shown in (Table 5).

Table 5: Occupation of the study group

Business man 3 6.0%
Cashier 5 10.0%
Doctor 1 2.0%
Engineer 1 2.0%
Hammersmith 1 2.0%
House wife 9 18.0%
Lab technician 1 2.0%
legal counsel 1 2.0%
Office manger 1 2.0%
Municipal Guard 1 2.0%
Nurse 4 8.0%
Pharmacist 1 2.0%
Soldier 2 4.0%
Student 6 12.0%
Teacher 10 20.0%
Tourist guide 1 2.0%
Unemployed 2 4.0%
Total 50 100.0%
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5.2. The subjects of study

5.2.1. Mode of referral of the of the patients

Most patients (82%) in this study were new consecutive patients and only three patients
were referred to specialist opinion regarding cancer-phobia as shown in (Figure 1). This is
clearly show that only few fraction of patients were really concerned by the presence of oral

tori as shown in (Figure 3).

Mode of patient referral

m Referred

B New

Figure 3: Mode of referral of patents
5.2.2. Reasons for attendance to dental surgery

Most patients came to dental clinic seeking dental advice for complaints mostly related to
dental caries and periodontal diseases such as dental fillings, periodontitis, prosthetic re-

placement or exodontias. Only 3 patients were referred for reassurance about cancer phobia

from these tori as shown in (Table 6).
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Table 6: Reasons of attendance to dental clinic of the study group

1 Dental check up 5 10.0
2 Fillings of teeth 17 34.0
3 Prosthetic reasons 5 10.0
4 cancer phobia 3 6.0

5 Periodontal problems 11 22.0
6 