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ABSTRACT

The aim of this study was to investigate the epidemiology of radiolucent lesions
in patients referred to the radiology department. Radiolucent are the most
common lesions of the jaw bone and are periapical, per coronal and interradicular
or without connection with teeth. The causes of radiolucent lesions are different
and they should be distinguished from normal and anatomical structures of the
jaw. Since most tumors and aggressive and malignant lesions of the jaw are
radiolucent and the dentist may be the first person to discover them in
radiography, it is very important to recognize these lesions and differentiate them
from each other. These lesions were observed mostly in the second decade of life
(11-20 years old) and mostly in men. The reason for using panoramic
radiography in this study was to have a large area of maxillary bone in affected
patients. The advent of digital imaging has created a revolution in radiography.
Digital imaging eliminates the emergence and proof of chemicals and hazardous
waste materials used in it. On the other hand, intraoral digital image receivers
require less radiation than radiographic film. Therefore, they reduce the
absorption dose of the patient. The possibility of proper image storage, changes
in density and contrast, and sending images to other centers through the network
are other advantages of digital imaging.

Introduction

insufficient removal of the primary caries.
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econdary caries is defined as a lesion
that exists on the sides of the
previous restoration [1-3]. This type
of caries is the resumption or return
of caries at the edges of the restoration [4-6],
which occurs immediately adjacent to the
restoration and following micro-leakage or
insufficient expansion of the restoration or

*Corresponding Author: Dorsa Rahi (rahi.dorsa@gmail.com)

Diagnosis of secondary caries is one of the
problems faced by dentists [7-9]. The loss of
marginal fit between the restorative material
and the prepared cavity provides pathways for
secondary caries and the entry of carious
microorganisms [10-12]. These lesions usually
occur in the form of external lesions that are
histologically similar to the primary caries
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adjacent to the restoration [13-15], or as wall
lesions that occur as defects in the enamel or
dentin in the cavity wall. The correct diagnosis
of these lesions is very important in
determining the useful time of repairs [16-18].
About 75% of dental treatments include
restoration replacement for various reasons,
among which dentists say the main reason for
this replacement in most cases is secondary
caries [19-21].

Today, secondary caries diagnosis methods
include clinical examination in a dry and clean
environment with sufficient light and visual
observation, sense of touch through a dental
probe, dental floss and radiography.
Radiographs are the most common tools used
to diagnose caries [22-25].

The basic point in the use of this diagnostic tool
is that the quality of diagnostic radiographs
should be such that a proper diagnosis can be
achieved with the minimum number of
radiographs, because the risk of performing an
accurate and flawless radiograph is far less
than repeated radiographs [26-28].
Nevertheless, it is difficult to diagnose caries
even with radiography, but still radiography
along with clinical examination is a common
method for caries diagnosis [29-31].

Of course, there are contradictions regarding
the strength and accuracy of caries detection by
radiographs, one of the reasons for which is the
presence of radiolucent flooring materials that
have a radiographic appearance similar to
secondary caries. In some cases, radiopaque
restorations often hide the radiolucent lesions
inside the dentin [32-35]. In fact, secondary
caries cannot be seen in radiography because
amalgam images are placed on dental tissue.
Today, various films have been launched in the
market, in their preparation and production,
reducing the amount of radiation necessary to
obtain a favorable stereotype has always been
considered [36-38]. Therefore, the change in
the structure of the films can affect the
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detection result [39-41]. The deleterious
effects of inadequate processing on the
diagnostic quality of film are proven problems
in dentistry [42].

Dental and jaw cysts

Dental and maxillofacial cysts are pathological
cavities containing fluid, semi-fluid or gas.
Dental and maxillary cysts are often, but not
[43-45], lined by epithelium.
Epithelium in dental and maxillary cysts in jaws

always

is derived from cases, tooth bud, reduced
enamel epithelium, remnants of molasses
epithelial cells, remnants of dental blade [46].
Dental and maxillofacial cysts are usually
painless when small and can cause significant
bone loss before they are clinically detected.
The symptoms of dental and jaw cysts are
usually painless when the dental and jaw cysts
are small [47-49]. Dental and maxillary cysts
are often found incidentally in radiographs
taken for other reasons [50-52]. Most dental
and jaw cysts, even large cysts, are
asymptomatic. Pain and swelling occur when
dental and jaw cysts become infected. Swelling
may be intraoral or extraoral [53].

For example, a lump in the labial or buccal
sulcus or a swelling in the palate. Infected
dental cysts may drain into the mouth, causing
an unpleasant taste in the mouth. In patients
without teeth or those who have lost some of
their teeth, alveolar widening by cyst may
cause denture displacement or lead to mucosal
ulcers [54-56].

Creating a space between the teeth can cause
displacement of the teeth if they are enlarged.
A discolored tooth may be the patient's current
complaint. Discoloration and loss and atelicity
may be related to a radicular cyst. Other
symptoms of this disease include loose teeth,
altered bite with pathological fractures,
numbness of the lower lip, and teresmus
(limitation of mouth opening, infectious cyst,
pathological fracture) [57-59].
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Large dental and jaw cysts may cause
pathological fractures with occlusion disorder
and pain. They can also cause pressure on the
lower dental nerve and lip paresthesia. Also,
the symptoms of dental and jaw cysts can be
very variable. Small dental and jaw cysts may
not cause any detectable changes [60-62]. For
example, in danti-jour cysts, vegetative and
nematocysts, teeth may be
discolored. Large dental and maxillary cysts

non-vital

can cause alveolar bone expansion [63].

At the beginning of this expansion, it is a hard
bony expansion in the jaw, and eventually it
will cause thinning of the bone cortex, in which
case, touching the dental and jaw cysts will
create a sound similar to the crackling of
eggshells. When there is no bone covering the
cyst and the cyst wall is in contact with the
mucosa, a bluish color with ripples is observed.
Oral soft tissue cysts cause obvious and
palpable swellings [64-66].

Dental and jaw cysts may cause displacement
of teeth or increase their looseness. Except for
cysts at the end of the root and lateral radicular,
in other cases the teeth remain vital. If the
dental and jaw cysts have been discharged into
the oral cavity, it is possible to see pus exit
channels. Abnormal mandibular mobility and
altered occlusion occur with pathological
fractures [67-69].

Performing solography to detect salivary
gland cysts

In the aspiration of the contents of the cyst, the
following items are removed:

v From most radicular dental and
maxillofacial cysts, a straw-colored
fluid containing cholesterol crystals is
obtained [70].

v" From individual bone cysts, air, some
blood, or a fluid composed of blood and
serum is obtained [71].

v Blood is obtained from the aneurysmal
bone cyst [72].
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v" From infected cysts, pus is obtained.

v" From odontogenic nematocysts, a pale
yellow liquid containing Kkeratin is
obtained [73].

Cyst septal biopsy provides a definitive
diagnosis. It is essential that all the soft tissue
that is removed during surgery is sent for
histological examination. In the articles, there
are reported cases of squamous cell carcinoma
(SCC) arising from the epithelial lining of
odontogenic cysts, although these cases are
rare [74-76].

Shear (1992) states that, given that such
changes are so rare, there is no evidence to
consider cysts as precancerous lesions, but
tumors can nevertheless have some
radiological features. imitate cysts for example,
amelobella stoma can appear like an
odontogenic keratocyst [77-79].

Radiography in implants

Among the things that play a very important
role in all treatments related to implant
placement, is the use of different types of
radiography and radiography [80-82]. During
the last two decades, many attempts have been
made to classify and correctly use this
technology in implant dentistry in various
ways. In this regard, due to dentists' preference
for plain-radiography such as panoramic or
periapical types, the use of this type of imaging
method has been more common than the rest
of the existing methods [83-85].

Although many methods have been proposed
for the optimal use of this type of diagnostic
imaging for placing implants, in recent years,
the existence of inexhaustible problems such as
distortion and lack of accuracy have caused the
applicability of these methods in diagnosing
the placement of visual implants [86-88]. Be
skeptical. Intrinsic two-dimensionality, failure
to show the maxillary bone in three dimensions
so that the natural and curvilinear shape of the
bone can be recognized, technical problems
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and lack of accuracy of flat radiography
methods have been shown in several studies.

AAMOR criteria for implant diagnostic
radiography

In 2001, the American Academy of Oral &
Maxillofacial Radiology (AAMOR) published
and published the indicators related to
compliance with the health of patients in need
of diagnostic radiography in the form of 4
characteristics [89-91]. Among these four
characteristics, the fourth index is considered
for use in dental implants. In a part of this
report, we read that it has been proven for
many years that in order to see bone structures
as well as possible, it is better to give radiation
to the patient from two different dimensions
that are at best perpendicular to each other.
However, in many cases in dentistry, the
resulting images are not prepared in this way.

In order to place dental implants in their best
position inside the bone, the Dent alveolar bone
structure of the patient must be carefully
studied, and for this reason, the quantitative
and qualitative assessment of the bone where
the implant is placed is considered necessary
[92]. Our whole goal is to perform diagnostic
procedures before implant placement, to
determine the required number of implants
and also to determine their diameter in order
to achieve the best possible result from the
prosthesis point of view [93-95].

[t is not possible to reach this goal without a
three-dimensional evaluation of the patient's
maxillary bone with radiography and
determining the direction and angle of the
implant placement through it. From this
summary, it is easy to understand that any type
of radiography is not suitable for diagnosing
the location of the implant, and paying
attention to different directions, the location of
existing anatomical components, including
nerves and vessels, the amount of bone density,
and types of postural and natural heights on the
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surface. And the depth of the patient's
maxillary bones is one of the basic
requirements and obligations in diagnosing the
placement of implants [96].

3D imaging is a significant advance in
implant placement

Perhaps one of the most prominent human
inventions in the last 30 years, which has
caused a tremendous achievement in the field
of diagnosis and treatment in various fields of
medicine, is the achievement of three-
dimensional radiography methods [97]. This
revolutionary method, which is called
Computer-axial Tomography or CAT or CT for
short, was first introduced to the medical
community in 1973. For many years, due to
technical problems and fear of high radiation, it
was not used, and for the first time in 1987, its
great value was introduced to everyone in 3D
facial examinations before implant placement
[98-101].

The most important advantage that makes this
method pay more attention in implant
treatments is the significant accuracy and lack
of image distortion and magnification in this
radiography method compared to conventional
two-dimensional radiography methods. The
existence of the value and credibility that
comes from this advanced radiography
method, there was and still is a fundamental
problem in this regard, and that is that the CT
images are usually presented through printing
on special papers, and the doctor has to find the
best position for the implants [102-104].

Put the single pictures together. To overcome
this problem and due to the digital nature of
images, the use of computers for image
processing grew rapidly, and for this purpose,
several software was introduced to the medical
community [105].

In the study of Radics and his colleagues on 299
periapical lesions, the prevalence of periapical
granuloma was 31.2%, periapical cyst was
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65.2% and other lesions were 2.7%, but in the
study of Nair and his colleagues, the prevalence
of periapical granuloma was 50%.

Periapical cyst was 15% and periapical abscess
was 35%. In our study, the prevalence of
periapical granuloma was 82.2% and radicular
cyst and periapical abscess was 1.7%. Since it is
not possible to definitively differentiate
between periapical granuloma and radicular
cyst in radiography, but according to the
radiology reference books, lesions larger than
2 cm are considered radicular cysts, and the
presence of a cortical margin favors radicular
cysts. In this study, these two lesions are
separated from each other in this way [106].

In the Sanchis study, the prevalence of
periapical granuloma was 85.6% and radicular
cyst was 14.4%. The big difference between the
obtained results can be due to the difference
between the number of examined samples
[107].

In the study of Nakamura and his colleagues,
the common site of radicular cyst was reported
to be the area of the maxillary lateral tooth.

In Ionnidou's study, the common location of
maxillary radicular cyst was similar to the
present study. The patient with cherubism in
this study was a 10-year-old boy with no family
history. In the radiographic view, there was a
multi-cavity and bilateral lesion in the region of
the molars and ramus [108-110].

A case of advanced cherubism without family
history was reported in a 17-year-old girl with
mandibular swelling and bilateral multi-cavity
appearance in Kaugars et al.'s review. The
patient with Sarcandil pseudocyst was a 35-
year-old woman. In the book of differential
diagnosis of Wood and Goaz lesions, it is
mentioned that this cyst is common in elderly
people and is seen in one patient out of every
100 people [111-113].

In the study of Collins and his colleagues on
patients aged 18 years and younger, there were
18 cases of pseudocysts of the condyle and the
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importance of detecting this anatomical change
in the condyle was discussed in order to
prevent inappropriate treatment of patients.
In our study, the patient with central
tuberculous granuloma Jeanette was a 20-year-
old woman with a lesion in the lower jaw (area
of premolar and molar teeth) with a single
cavity appearance with clear borders. In
addition, bone swelling and displacement of
adjacent teeth and root resorption were also
observed [114-116].

In the study of Gungormus and his colleagues,
78% of the lesions were in women and mostly
in the lower jaw and in front of the molars. In
addition, in most cases, the lesions had definite
boundaries, and bone swelling and
displacement of adjacent teeth were also
reported in more than 1.3 cases [117].

In the present study, the patient with SCC was
a 54-year-old man (in his sixth decade of life).
In the study of Jovanovic and his colleagues, the
average age of this disease was 63 years.

In Carvalho's study, the average age of onset
was 55.6 years in men and 60.7 years in
women. The lack of epithelial lining and the
filling of the bone cavity with serum-blood fluid
in the present patient showed that the final
diagnosis is TBC. TBC can rarely be seen in the
front of the mandible. While the present
reported lesion occurred in the symphysis
region of the mandible, similar to the cases
reported by Kumar and Bechlet [118-120].
The etiology of TBC is not known definitively,
and various theories have been proposed about
its mechanism. One hypothesis implicates the
local disturbance in cell differentiation during
ossification and thus disturbance in bone
production and growth in the development of
TBC [121-123].

Characteristics such as the higher occurrence
of TBC in the first decades of life and its higher
occurrence in the vicinity of bone remodeling
areas strengthen this hypothesis [124-126],
but another hypothesis that is more accepted is
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that the occurrence of TBC is related to trauma
leading to bleeding inside the bone marrow
spaces [127-129].

If the pressure caused by the hematoma
resulting from Dbleeding leads to the
interruption of venous drainage, ischemia and
necrosis of the bone marrow [130-132], and
the enzymatic activity for clot lysis also leads to
the local destruction of the bone, the
occurrence of all these phenomena leads to the
creation of a systemic cavity [133-135].

This theory justifies the occurrence of TBC at a
young age, where trauma is more likely.
However [136-138], most patients, including
our patient, do not express a history of trauma
to the jaw area. In the study of 21 patients with
TB by CortellBallester et al., only 23.8% of the
cases had a history of trauma [139-141], and in
the study by MartinsFilho et al., only 4 cases of
trauma were mentioned among 26 patients
[142-145]. However, some researchers believe
that applying multiple micro traumas to the
jaws can cause TBC over time. Some studies
have reported the presence of symptoms such
as dental pain and sensitivity, paresthesia and
fistula in TBC [146-148], which is contrary to
the clinical characteristics of our patient [125].
MartinsFilho et al's study of 26 patients
reported pain in only three cases. Also, in 92%
of cases, he did not mention any clinical
swelling [150-152].

In the study of Imanimoghaddam et al., TBC
caused the displacement of adjacent teeth and
the occurrence of erosion in the laminadora of
adjacent teeth [153-155], which is also
different from the clinical characteristics of the
present patient [156-157]. It is possible that
TBC shows a multinodular radiographic
appearance, which appears as a result of the
tendency of the lesion to erode the endostea
surface of the bone cortex [158-160].

Of course, the majority of the reported cases,
including the present patient, have recorded a
unilocular radiographic appearance [161-163],
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and in case of multinodular appearance, other
differential diagnoses such as ameloblastoma,
odontogenic myxoma [164-168], vascular
malformations and central giant cell granuloma
(CGCG) will also be proposed [16-171].

For this reason, surgical intervention seems
necessary for it [172-174]. In the present study,
due to the tissue damage during the removal of
the lesion, it was not possible to examine it
microscopically [175-177], which is a
limitation of the study. In the reference books,
the histological view of TBC is described as a
lesion [178-180] with a wall of fibrous
connective tissue full of vessels [181-183], and
the bone wall of the cavity contains
degenerated areas of Hoship's lacunae,
osteoclast cells and hemorrhage foci [184-186].

Conclusion

The results obtained from this study showed
that the most common radiolucency’s are
related to pulp periapical lesions and
periodontal disease. Therefore, more oral
hygiene is recommended. Some researchers
believe that the presence of blood-serum fluid
inside the bone cavity of TBC indicates the first
stages of lesion development, which together
with the thin wall of soft tissue, like the present
example, makes histopathological examination
impossible.

In Ballester et al.'s study on 21 patients with
TB, the possibility of histopathological
evaluation was provided for only 9.52% of
patients. In these cases, the final diagnosis of
the lesion is based on clinical examinations,
radiological findings and observations during
surgery.

Dental pathologies and abnormalities can be
caused by genetic factors such as inheritance
and genetic mutations, metabolic disorders and
environmental factors such as chemical,
physical or environmental factors.

Among the most common abnormalities are
periapical steatitis, follicular cyst, change in the
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number of teeth, extra teeth, missing teeth,
dense in dente, dilacerations, tarodontism, and
changes in the size of teeth. The importance of
these lesions is in their timely diagnosis.
Because early treatment of these lesions can
prevent jaw and face abnormalities and other
complications. In order to diagnose these
abnormalities, in addition to
observations, paraclinical procedures such as
radiography are necessary. Since in most cases
these lesions are asymptomatic, they are often
discovered by chance in various radiographic
images.

Most of these incidental findings are related to
teeth. According to the principle of ALARA as
Low as Reasonably Achievable, which requires
that the patient's exposure to ionizing radiation
be kept as low as possible, panoramic
radiography is prescribed only after a complete
clinical examination. This imaging technique
allows easy observation of anomalies and
pathologies and lesions in the jaw and face area
and can even lead to the detection of incidental
findings in patients who have referred for
initial examination. The prevalence of these
findings in studies using panoramic images has
been mentioned from 28.43% to 85%.
Panoramic radiography is one of the most
common types of radiography in dentistry,
which has been considered as a valuable tool in
the diagnosis of jaw and facial lesions since its
introduction to the dental community. As a
two-dimensional image, the panoramic view
provides an image of acceptable quality,
despite some difference in magnification and

clinical

distortion, to have an immediate overview of
the patient's entire maxillofacial system.
Providing a single and wide image of both jaws,
teeth, maxillary sinuses, nasal cavities and
temporomandibular joint is among the
capabilities of this method, which provides the
possibility of observing pathologies and jaw
lesions

and dental anomalies in the

maxillofacial area.
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The main advantage of the panoramic image is
to show both the upper and lower jaws in one
image. Its other advantages are low dose of
radiation, more comfort for the patient (there
is no need to put the films in the mouth), the
possibility of use for patients who cannot open
their mouths, reducing the time needed to
prepare photos. On the other hand, the
resolution of panoramic radiography is lower
compared to intraoral images such as
periapical and bite wing, and thus it is not
possible to diagnose small caries and analyze
small amounts of bone in periodontal diseases
with the help of panoramic radiography.
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