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Abstract
Objectives: This study aims to determine the distribution, clinical and radiographic features of different jaw lesions.

Methods: A descriptive study included 110 cases of jaw bone lesions collected along seven years from two major maxillofacial centers
in Sulaimani governorate-Iraq.

Results: The sample predominated by males (59.1%), male to female ratio of 1.4:1., the most affected age group 21-40 years (40.9%),
the most common presenting sign was swelling (74.5%) besides, the swelling was the most common chief complain (with pain 30%;
or without pain 59.1%). Systemic symptoms like fever and weight loss were present in only four patients (3.6%). One-third of cases
(33.6%) presented for the 2-12months duration. The mandible was affected in 56.4% of cases. Regarding the radiographic features,
80% of lesions were <5cm in maximum dimension, 69.1% of the lesions were radiolucent. Ill or well-defined borders were equally
presented (47.3%). 39.9% of lesions related to the teeth (root apices, impactions, displacement, and resorption). Concerning the
diagnosis, 48.2% of the lesions were diagnosed as a cyst, followed by tumors 29.1%.

Conclusions: Jaw lesions of different origins can share the same clinical and radiographic features; dental professionals should have

information about the most common lesions to guide them toward proper investigations and management.
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Introduction

Jaw lesions comprise diverse and extensive pathologies.
Their classifications can be based on pathology
(diagnosis), site, radiographic appearance, and origin.
The best approach to understand the complex
overlapping pathologies perceives all of the above
classifications). Patients with jaw lesions may present
with nearly similar signs and symptoms of pain during
mastication, swelling (painful or painless), tooth
mobility, facial asymmetry, and sinus problems??.
Some other lesions are asymptomatic and diagnosed by
chance®.

Due to the presence of an enormous number of
physiologic, developmental, and pathologic alterations,
the principal part of the dental practice is diagnosing a
wide variety of lesions to ensure proper treatment®. An
essential component in the diagnosis is knowledge of the
disease rate®. Taking a pertinent case history,
performing proper chair-side physical examinations,
and inter-connection with radiographical findings are of
great importance in making a diagnosis®. In some
cases, diagnosis depends on clinical symptoms.
However, in other instances, clinical outcomes are
noncontributory as the lesion cannot be seen or palpated
clinically despite that thorough clinical examination is
obligatory in all cases. Imaging is crucial for a proper
treatment plan and observing treatment response®.

Radiographs play a significant role; on the one hand,
they enable dental professionals to detect conditions that
cannot be seen clinically and find many lesions that
could otherwise go undetected. On the other hand, they
give essential information about teeth and supporting
jaw bones®. Many jaw lesions have an identical
radiographical appearance, which makes it difficult to
differentiate among them. For this reason,
interconnecting patient’s history, clinical examination,
and radiographic features can help in narrowing the
differential diagnosis, which further affects reaching a
proper diagnosis and providing quality treatment to the
patients®>. Important details of hard tissue can be
obtained from intraoral radiographs; however, small-
sized films make it challenging for lesions larger than
3cm. Therefore, for evaluating larger lesions and
assessing the facial and skull structures, extra-oral
radiographs  (Orthopantomograph, Cone beam-
computed tomography, computed tomography) are
used. These techniques are useful for providing
information within the bone but not soft tissue®.

Orthopantomograph (OPG) has the advantages of low
radiation exposure to the patient; a wide area of facial
bone and teeth can be visualized and has a lower cost
than Cone-beam computed tomography (CBCT) and
computed tomography (CT). On the other hand, CBCT

is a useful imaging technique that enables volumetric
visualization of the maxillofacial region's osseous
structures at lower radiation doses and costs than CT.
Furthermore, it is indicated to determine and diagnose a
wide variety of infections, osteomyelitis, cysts, benign,
malignant tumors, and trauma in the maxillofacial
region despite a high radiation dose and costly for the
patient®.

The study is conducted to determine the main
demographical and radiological presentation of different
jaw bone lesions in patients attending Maxillofacial
Centers in Shar and Teaching hospitals in Sulaimani city
over seven years, and to compare the findings with other
national and international studies.

Patients and Methods

This study is a descriptive retrospective-prospective
study. The retrospective part included all patients whose
radiographs and case history could be retrieved from
2013 to 2018. The prospective included new cases of
jaw lesions attended the two mentioned hospitals in
2019. The study was reviewed and approved by the
Ethics Committee of the Kurdistan Board for Medical
Specialties. Permission was taken from the hospital to
take documented files, written informed consent was
taken from patients. Patients who have no radiographs
for clinically apparent jaw lesions were excluded.

Reported data included: Demographic data (age, sex,
occupation of the patients), and clinical presentations
with signs and symptoms as oral (swelling, pain, ulcer,
exposed bone, asymmetry, inability to chew, etc.),
systemic (fever, malaise, weight loss) and radiographs
(periapical, OPG, CBCT, CT). Characteristics of jaw
lesions assessed according to; anatomical site, border,
density, extension (size was written either on reports or
the images), relation to the teeth, and associated
anatomical structures besides the differential diagnosis.
The clinical and final histopathological diagnosis was
also reported.

The clinical examinations were collected from the
archived reports written by board candidates and
maxillofacial surgeons.

Statistical analysis

Data were tabulated in excel sheets. The statistical study
was performed by the SPSS software package (version
16.0). Tables illustrated frequency distribution,
percentages, and relations of studied parameters. The
relation between age, sex, duration, size, density,
location, and symptoms were examined by the Chi-
square test and Spearman’s correlation. Statistical
significance was defined as p-value < 0.05.
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Results

This sample included 110 Cases, 65 (59.1%) male, and
45(40.9%) female with a male to female ratio of 1.4:1.
The most affected age group was (21-40) years
constituting 40.9% of the total sample, mainly males.
The least registered group was above 60 years (n= 12,
10.9%). One-third of cases (33.6%) were presented after
two months to one year, and the other third, 32.8%,
presented within less than a month (7.3% within one
week and 26.3% within one month) (Table 1).

The majority of patients were unemployed (63.6%). The
most common complaint of patients having bone lesions
was swelling (n= 65, 59.1%, figure 1 A, and B), mainly
in males, followed by pain (with or without swelling; n=
33, 30%) mostly in females. Concerning sign, swelling
predominated by (74.5%, Figure 1), followed by bone
lesions with non-detectable signs and symptoms
(15.5%). Cervical lymph node enlargement and
associated systemic symptoms each constituted 3.6% of
cases (Table 1).

Intraosseous lesions were slightly more frequent in the
mandible and at the posterior region of both jaws. Two
cases showed lesions in both upper and lower jaws
(Table 2). From the radiographic point of view, changes
presented more frequently as radiolucent (69.1%, figure
2 A-F), only 6.4% showing completely radiopaque
changes (Figure-2I), and the remaining lesions were
mixed (Figure 2, G-H). There was an equal frequency
to see small lesions (<20mm, Figure 2 B) and lesions
measuring (21-50mm, Figure 2C-F), each presented in
40%, and only 18.2% lesions were larger than 50mm
(Figure 2A). Similarly, the well or ill-defined borders of
the pathological lesion showed a similar percentage
(47.3%) (Table 2). Regarding the radiographic imaging
technique, almost half of the cases (46.4%) were
assessed by OPG, and CBCT assessed CT assessed the
other 22.7% of cases and 8.2%. Only 4.5% of cases were
observed with a periapical radiograph. As for the
relation between the lesion and anatomical structures, it
was found 31.8% of them were not related, whereas
22.7% of cases lesions associated with the apex of the
roots (Figure 2), followed by cortical bone destruction
and impaction (10.9% and 10% respectively). The
maxillary sinus association was more than mandibular
canal involvement (7.35 vs. 5.5%) (Table 2).

Regarding the histopathology, lesions were diagnosed
as a cyst (48.2%, Table 2). The inflammatory
odontogenic cysts had the highest occurrence rate

(30%). It is followed by developmental odontogenic
cysts (14.4%) and, to a lesser extent, by non-
odontogenic cyst (1.8%, nasopalatine duct cyst). The
odontogenic tumor (ameloblastoma and calcifying
epithelial odontogenic tumor) observed in 13.6%, and
other tumors accounted (15.5%). There remaining
(22.7%) included other lesions (fibro-osseous lesions,
traumatic bone cyst, aneurysmal bone cyst, and other
conditions (Bisphosphonate related jaw necrosis,
Squamous cell carcinoma, osteomyelitis, plasma cell
disorders).

Statistical analysis showed that the age grouping was
differed concerning the signs and symptoms (0.003, and
0.018 respectively) and had a significant direct
correlation with lesion density (r=0.195, p=0.041) and
diagnosis category (r=0.227, p=0.017). The highest rate
for the occurrence of cyst and tumors were in patients
younger than or equal to 40 years. The remaining
variables had no significant variation related to sex or
age of the patients.

Furthermore, the patient’s complaint significantly
differed regarding the lesion duration. The large-sized
boney lesions (>20.lmm) were less frequently
associated with pain (n=13), especially when compared
with its association with swelling alone (n=46). The
remaining symptoms were unrelated to patient
complaints. Besides, the size of these lesions was related
to their site (r=0.199%*, p=0.037).

Discussion

Comparative studies of oral and maxillofacial lesions
have been performed in many different countries”). This
study is the first study in Sulaimani governorate that
included all registered cases in two major maxillofacial
centers of this city that describes the clinical and
radiographic presentations of a series of different jaw
bone lesions along seven years (2013-2019), including
almost all groups of jaw lesions, unlike previous studies
that specify a single bone disease, such as inflammatory
periapical pathologies®!?, odontogenic cysts!!1?,
odontogenic tumors!3'9, Some other studies included
cystic lesions of any origin!? or a combination of
odontogenic cysts and tumors®.  Other studies
reviewed a specific pathological condition, such as
ameloblastoma!”, odontogenic keratocyst®’-??, and
glandular odontogenic cyst®>. Researches performed on
cysts and tumors that arise from odontogenic and non-
odontogenic origin showed male predominance(!®2+27:
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Table 1: The frequency distribution of clinical features and diagnosis category for patients having jaw bones lesions.

Feature Sub-groups Total Feature Sub-groups Total
27

i
n

1-20 24.5 Pain 30 0
21-40 45 40.9 Swelling 65 59.1
41-60 26 23.6 Symptoms 74 Cidental finding 7 6.4
> 60 12 10.9 Soreness 3 2.7
- Male 65 59.1 Inability to chew 1 9
Female 45 40.5 Follow up 1 9
Accidental 6 5.5 No sign 17 15.5
< week 8 73 Exposed bone 6 5.5
Duration >week - lmonth 29 26.3 Sign Ulcer. 3 2.7
>1- 2 months 19 17.3 Swelling 82 74.5
>2 months- 1 year 37 33.6 Pus discharge 1 0.9
>1 year 11 10.0 Asymmetry 1 0.9
Child 1 0.9 Systemic | No 106 96.4
Employed 10 9.1 Symptom | Yes 4 3.6
Occupation  prympmpeme] 70 | 636 | IN Yes 4 3.6
Student 29 26.4 No 106 96.4

Table 2: Frequency distribution of radiographical features and diagnosis category for patients having jaw bones lesions.

Site” Maxilla 46 41 .8 Maxilla Anterior 1 5 1 3 .6
Mandible 62 56.4 Posterior 31 28.2

Size* Unknown 2 1.8 Mandible Anterior 17 15.5
<1-20mm 44 40.0 Posterior 45 40.9
21-50mm 44 40.0 Associated = None 35 31.8
> 50mm 20 18.2 Structure Roots apices 25 22.7
Density Lucent 76 69.1 Cortical bone destruction 12 10.9
Opaque 7 6.4 Impaction* 11 10
Mixed 27 24.5 Maxillary sinus 8 7.3
Border Well-defined 52 473 Inferior alveolar canal 6 5.5
[11l-defined 52 473 Root resorption 4 3.6
well- corticated 6 5.4 Teeth displacement 4 3.6
Imaging OPG 51 46.4 Coronoid process 2 1.8
technique CBCT 25 22.7 Condylar 2 1.8
CT 9 8.2 Floating teeth 1 0.9
Lateral oblique 1 0.9 Pathology | Cyst 53 48.2
Periapical 5 4.5 Tumor 32 29.1

Combination 19 17.3 Others 25 22.7
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Table 3: Frequency distribution of clinical-radiographical features in relation to symptoms.

Symptoms p-
Swelling | Accidental | Follow up |Inability to chew NI value*

N male 13 43 5 0 1 3 0.41
female 20 22 2 1 0 0

Age 1-20 2 23 2 0 0 0 .000
21-40 10 27 5 1 1 1
41-60 15 10 0 0 0 1
> 60 6 5 0 0 0 1

IDliiw:iste) i Accidental 2 0 4 0 0 0 0.001
<week 3 4 1 0 0 0
Imonth 11 15 1 0 0 1
2 month 3 15 1 0 0 0
1 year 11 24 0 0 0 2
>] year 2 7 0 1 1 0

Size Non 0 1 0 0 0 1 0.22
0-2 20 18 6 0 0 0
2.1-5 8 32 0 1 1 2
>50 5 14 1 0 0 0

DSV [ucent 20 48 6 1 0 1 0.21
Opaque 4 2 0 0 1 0
Mixed 9 15 1 0 0 2

Upper 14 28 2 0 0 2 0.7
Lower 19 37 5 1 1 1

Figure 1: Clinical findings of different jaw lesions. An extraoral swelling involves the mandible
(A) and maxilla (B). An intraoral ulcer (C). Exposed alveolar bone (D). Palatal swelling (E).
A massive ulcerated intraoral swelling (F).
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Figure 2: Radiographical features of different jaw lesions. (A) panoramic view of CBCT, dentigerous cyst; a large,
well-defined radiolucency associated with an impacted tooth. (B) OPG, traumatic bone cyst; a small, well-defined
radiolucent lesion. (C) CBCT, keratocyst; a well-defined radiolucent lesion. (D) OPG, radicular cyst; a large well-
defined radiolucent lesion. (E) OPG, osteosarcoma, a large ill-defined radiolucent lesion in the angle of mandible
extended to involve the ramus. (F) CBCT, giant cell lesion; a large ill-defined radiolucent lesion. (G) OPG, the
mixed radiolucent-radiopaque lesion (Pindborg tumor). (F) Coronal CT mixed radiolucent-radiopaque lesion
(fibrous dysplasia). (I) Axial CT, osteoma, radiopaque lesion on the condyle.

which is nearly identical to our finding of 59.1%. This
result may be attributed to the fact that male is more
prone to trauma because of having harder jobs than
female. On the contrary, other studies on contrast have
female predilection®®2%,

As far as the age presentation of the jaw lesions in our
study, the most common age is between 21-40 years of
life, comparable to previous studies!!?4232839  This
finding may be attributed to the fact that the jaw lesions
mainly arise from odontogenic epithelium/mesenchyme
and are mostly inflammatory in origin, which is strongly
related to the teeth, which are prone to trauma and pulp
necrosis because of dental caries. Besides, in older age,
the teeth may be extracted and replaced with any kind of
prosthesis, and the possibility of cyst formation is much
less common. However, the occurrence of the malignant
lesions of the jaw, either primary or metastatic, is much
more common in the elderly. The duration that
pathological conditions were present before seeking
medical opinion was mostly between 2 months to 1 year.

This finding is in close agreement with that study
performed in the UAE population®" and lower than that
reported by Kebede et al. for odontogenic tumors in the
Ethiopian community®. this may be due to lack of pain
and the time that lesions needed to grow to show a
swelling which becomes a matter of concern to the
patient. The prevalence of jaw lesion was high in the
unemployed population, even though most tumors
(odontogenic and non-odontogenic) are developmental.
However, the possibility of neglecting oral care and the
annual visit to the dentist is higher in this group, mainly
because of low socioeconomic status.

Concerning the presenting signs and symptoms, the
swelling was the most clinically detectable feature of
radiographed jaw lesions and the most common
complaint of patients. This finding was in line with
Awan et al., for the clinical presentation of odontogenic
jaw cysts in Pakistan®®?). Systemic symptoms like
fever, weight loss, and malaise were uncommon
complaints among our patients and were usually related
to aggressive diseases like malignancy.

In agreement with several published studies®?”323%, the
radiographic analysis of the lesions for the more affected
site was mandible, with the posterior region being more
frequently affected in both upper and lower jaw.
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However, other studies have reported that the maxilla
was affected more often. In these studies, higher
propensity was given to the inflammatory cyst, which
usually affects anterior maxilla due to trauma and pulp
necrosis@®39,

The lesions' size was mostly between <I-Scm, which
was harmonious with Ali et al. findings in their clinical-
radiographic study of odontogenic cysts®”" The
majority of previous studies were performed for
odontogenic and non-odontogenic cyst and tumors in
which the density of lesions was mainly
radiolucent*?72%_ Our study was comparable to most of
them, and radiolucent lesions comprised most cases with
only a small percentage representing the opaque lesions.
This finding can be explained on the basis that the
inflammatory cysts of the jaws are the most common
occurring lesions; besides, opacities within a lesion
needs time to precipitate enough amount of calcification
to be detectable by radiographs. On the other hand, the
lesions' borders were not greatly different in their
presentation in being well- or ill-defined. Indeed, this
finding does mnot coincide with the standard
radiographical features of cystic lesions that are
described to have well-defined borders. This
dissimilarity may be due to the presence of
inflammation that alters the radiographical findings.
This inflammation was also a reason for developing pain
in painless lesions for many months and even years.

Dealing with the imaging technique, OPG was
recommended for nearly half of cases, as it has a low
coast and more readily available in the centers, and a
wide area of the jaw can be seen with OPGs. On the
other hand, CT and CBCT are of high clinical value
because of its efficiency in showing three-dimensional
jaws, thus detecting vague lesions that cannot be
detected otherwise®. However, CBCT was only
recommended when more details were needed, as it is
quite expensive even for one quadrant of the jaw.
Similarly, CT was rarely recommended because of the
high cost and high radiation dose. Combined
radiographic techniques were used more often for
operational purposes as when either the lesion's size or
the exact extension of the lesion and relation of the
lesion to the surrounding structures could not be
detected entirely from the first radiograph.

The relation of the lesion to the vital structures is another
entity that was registered. These lesions did not affect
surrounding structures in one-third of the cases;
however, root apices were involved within the lesion in
22.7%. In general, the tooth's involvement with the

pathological changes, including (root apices, impaction,
root resorption, tooth displacement), is 39.9%. This
finding is much lower than that of Araujo et al.?”
because our study included all types of jaw lesions, not
only tumors and cyst.

Concerning the pathological aspect, the lesions were
categorized into three main groups. The prevalence of
cyst (radicular) comprised half of the cases, and the
result is consistent with a slightly higher or lower
frequency to many other studies performed in different
populations23%39 followed by the tumor, which is also
the same in previous researchesC!32:

Conclusions

Many lesions of different origins can affect jawbones.
These lesions are of different origins and can share the
same clinical and radiographic features. Radiograph
aids in reaching a provisional diagnosis, but
histopathology is the best approach for final diagnosis
for most cases. Dental professionals should have
information about the most common lesions to guide
them toward proper investigations and management.
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