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The relevance of clinical and 
radiographic features of jaw lesions: 
A prospective study

Abstract: The study was carried out in a Brazilian population and 
the aim was to describe the prevalence and the clinic-radiographical 
features of jaw lesions. In addition, a comparison between the main 
diagnosis hypothesis and final diagnosis was accessed. A prospective 
study which evaluated all patients with jaw lesions diagnosed in an 
Oral Diagnosis Center, between August 2013 and October 2014. A total 
of 450 patients were observed for the first time, and 130 had some 
type of jaw lesion. The mean age of the patients was 35.2 years ± 17.86. 
Among these, 71 were women (54.62%) and 87 were Caucasian (66.92%). 
The mandible was affected more frequently (71.43%) than the maxilla 
(28.57%). Swelling and pain were the most frequent clinical signs and 
symptoms and were observed in 60 (42.85%) and 38 (27.14%) cases, 
respectively. The panoramic x-ray was the main radiographic exam 
utilized (88.57%). Radiolucent lesions accounted for 89 cases (63.57%) 
and the unilocular form was present in 114 cases (81.43%). A total of 
93 cases had histopathological analyses and the periapical cyst was 
the most frequent lesion. In the other 47 lesions, the diagnosis was 
conducted by clinical and radiographic management. Bone lesions were 
frequent, being noted on first visit in approximately 30% of patients; 
in 1/3 of the cases, the diagnoses were completed with a combination of 
clinical and radiographic exams. 

Keywords: Jaw; Odontogenic Tumors; Odontogenic Cysts; Biopsy; 
Bone Diseases.

Introduction
Studies of jaw lesions (JL) have a fundamental role in dentistry where 

the dentist is, in most cases, responsible for its diagnosis and treatment. 
Interestingly, most of these lesions are usually discovered during routine 
radiographs or when the patient reports a swelling in their jaw and a 
panoramic x-ray is performed. In general, painful symptoms are not a 
common finding.1 

Most of the information regarding JL is from retrospective studies, which 
evaluated histopathological lab data. The prevalence of odontogenic tumors, 
mainly ameloblastomas and keratocystic odontogenic tumors (KOT), has 
been studied in many parts of the world, and differences in prevalence are 
observed between countries and between center types (Medical and Dental). 
African studies show a higher prevalence of ameloblastoma than North 
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American studies.2,3,4 Fregnani et al.5 (2002) concluded that 
ameloblastomas are the main odontogenic tumor treated 
in medical hospitals, whereas odontomas are observed 
more frequently in dentistry clinics and dental hospitals. 
However, for a large number of other jaw lesions, such 
as osseous dysplasia (OD), bone sclerosis, and simple 
bone cysts, histopathological exams are not typically 
performed, and their prevalence is not well established. 
Consequently, a prospective analysis (determination of 
prevalence is more reliable) with descriptive epidemiology 
and clinical and radiographic correlation is essential to 
determine the actual frequency of JL.

The aim of the present study was to evaluate the 
clinical and radiographic features of JL diagnosed 
in a single Institution. In addition, the rate of correct 
diagnosis was also assessed through comparison 
of the main diagnosis hypothesis (performed by a 
stomatologists) with the final diagnosis of each case.

Methodology
This prospective observational study took place 

at the Oral Diagnosis Center. All of the consecutive 
patients who had jaw lesions were recruited between 
August 2013 and October 2014. The Ethics Committee 
of the Institution approved this research (no. 350.887). 
All of the patients signed the informed consent and 
received a copy.

For diagnosis or for biopsy planning, one or 
multiple radiographic exams were performed 
according to the lesion indication. Indeed, some data 
were collected from x-ray (periapical, occlusal and 
panoramic) or helical computed tomography (CT). 

Research criteria
The inclusion criteria included patients with JL 

observed during the period of the study and came 
to our clinic for the first time. 

The following clinical and radiographic features 
were collected: 
a. clinical: demographic data, signs (mucosal 

ulceration, bleeding, purulent drainage, and 
swelling) and symptoms (pain and paresthesia); 

b. imaging: site of the lesion, radiodensity/
radiolucency/mixed, unilocular/multilocular 
form, relationship of the lesion with dental apex, 
root resorption, dental displacement, impacted 

tooth, displacement of the mandibular canal, and 
expansion and/or disruption of the cortical bone.
The maxilla and mandible were divided to describe 

the lesion site: 
a. the maxilla was divided into two anatomic 

regions: anterior (right canine to the left 
canine) and posterior (first premolar to the 
maxillary tuberosity); 

b. the mandible was divided into five anatomic 
regions: symphysis (right canine to the left 
canine), body, angle, ramus, condylar and 
coronoid processes.

In cases for which biopsy was indicated, the 
specimens were submitted to the Oral Pathology 
Lab of the same Institution. The odontogenic cysts 
and tumors were classified according to the World 
Health Organization (WHO) criteria.6,7 To evaluate 
the rate of correct diagnosis, the main diagnosis 
hypothesis was compared to the final diagnosis 
(histopathological exam). The hypothesis was 
elaborated by a graduate student and a professor 
(stomatologists) simultaneously. The cases that did 
not receive a surgical procedure were excluded and 
divided into 2 subgroups:
a. Group 1: lesions with histopathological 

confirmation;
b. Group 2: lesions without histopathological 

evaluation but for which a surgical procedure was 
performed and no material (tissue) were collected.

Statistical analysis
Descriptive statistics were used to report the 

results. Qualitative variables were presented in 
absolute and relative frequencies. The main summary 
measures of the mean, standard deviation, minimum 
and maximum values for quantitative variables were 
presented. The statistical software R version 3.0.1 
was used for analyses.

Results

Clinical features
A total of 997 patients were evaluated during 

the study period (15 months). A total of 450 patients 
(approximately 45%) were observed for the first time, 
and 130 (29%) of the latter had a JL. 
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A total of 140 JL were observed in the 130 patients. 
Of the patients, 71 were women (54.62%), and 59 
were men (45.38%). The patient ages ranged between 
8 and 77 years (mean 35.2 ± 17.86), and most patients 
were Caucasian (66.92%). Regarding the location of 
the lesions, 3 florid osseous dysplasias and 2 bone 
scleroses affected both the mandible and the maxilla. 
Of the other 135 lesions, 95 (67.86%) were located in 
the mandible and 40 were in the maxilla (28.57%). It is 
noteworthy that some extensive lesions reached more 
than one region. In the maxilla, 6 cases involved the 
anterior and posterior region; in the mandible, 8 lesions 
involved the symphysis and body, 6 involved the body, 
angle and ramus, and 1 lesion affected the condylar 
and coronoid processes. The most frequently signs and 
symptoms were swelling in 60 cases (42.85%), pain in 
38 cases (27.14%), and purulent drainage in 16 cases 
(11.43%). Other less frequent included bleeding and 
ulceration of the mucosa adjacent to the bone (Table 1).

Radiographic features
The panoramic x-ray was the exam most frequently 

used and was performed in 124 cases, followed by 
periapical x-ray (55 cases), CT (29 cases) and occlusal 
x-ray (27 cases). Considering the radiographic aspect, 
89 out of 140 lesions (63.57%) were exclusively radiolucent, 
34 (24.29%) were exclusively radiopaque, and 17 cases 
(12.14%) were computed as mixed lesions (Figure 1).

A total of 106 lesions (only mixed and radiolucent 
lesions) were considered for the analysis of the 
unilocular or multilocular pattern. Of these, 95 
were unilocular (84 radiolucent and 11 mixed) and 
11 were multilocular (5 radiolucent and 6 mixed). The 
tooth association showed that 101 lesions (72.14%) 
had involvement of the dental apex, and 4 of these 
caused root resorption (1 calcifying cystic odontogenic 
tumor – CCOT, 1 mucoepidermoid carcinoma – MEC, 
1 dentigerous cyst and 1 ameloblastoma), and 23 cases 
(16.43%) were associated with an impacted tooth 
(12 dentigerous cysts, 4 odontomas, 4 KOT, 2 CCOT and 
1 ameloblastoma). Dental displacement was observed 
in 20 lesions (10 periapical cysts, 3 odontomas, 2 KOT, 
2 ameloblastomas, 2 dentigerous cysts and 1 CCOT).

The following data were evaluated only for the 29 
CT: cortical bone expansion was observed in 11 cases 
(37.93%, 3 periapical cysts, 2 dentigerous cysts, 2 KOT, 

Table 1. General characteristics of 130 patients who had 
140 jaw bone lesions.

a: Data of 130 patients; b: Data of 140 bone jaw lesions.

Variables N (%)

Gendera

F 71 54.62

M 59 45.38

Age (years)a

Minimum 8  -

Maximum 77  -

Mean 35.22±17.86  -

Racea

Caucasian 87 66.92

Afro descendant 43 33.08

Maxilla lesionsb

Anterior 26 57.78

Anterior and posterior 6 33.33

Posterior 13 28.89

Mandible lesions

Symphysis 14 14.00

Body 71 71.00

Symphysis and body 8 8.00

Body/angle and ramus 6 6.00

Condylar and coronoid processes 1 1.00

Number of lesionsb

1 lesion 121 93.08

2 lesions 8 6.15

3 lesions 1 0.77

Signs and Symptoms

Swellingb

No 80 57.15

Yes 60 42.85

Painb

No 102 72.86

Yes 38 27.14

Oral ulcerb

No 138 98.57

Yes 2 1.43

Oral bleedingb

No 134 95.71

Yes 6 4.29

Pus dischargeb

No 124 88.57

Yes 16 11.43

Paresthesiab

No 138 98.57

Yes 2 1.43
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1 odontoma, 1 bone exostosis, 1 residual cyst, and 
1 ossifying fibroma), cortical disruption in 6 cases 
(20.69%, 4 periapical cysts, 1 KOT and 1 osteonecrosis) 
and displacement of the mandibular canal in 3 cases 
(10.34%, 1 dentigerous cyst, 1 KOT and 1 osteomyelitis).

Surgical data and diagnosis
Surgical procedures were performed for 105 lesions 

and included 20 incisional biopsies, 73 lesion enucleations 
and 12 surgical interventions for bleeding stimulation 
(all cases were simple bone cysts). It is noteworthy that 
in the latter cases, there was no material available for 
histopathological analysis. In the other 35 lesions, the 
diagnosis was performed according to the clinical 
and imaging features, and biopsy was not indicated. 

Consequently, there was no histopathological 
confirmation in the 47 lesions (32.86%). Of these, 
16 were osseous dysplasia, 9 were bone sclerosis, and 
5 were condensing osteitis; bone exostosis, fibrous 
dysplasia, multiple myeloma, Stafne bone defect and 
sinus hypoplasia accounted for 1 case each (Figure 2).

Of the 93 cases with histopathological analysis, 38 were 
periapical cysts, 12 dentigerous cysts, 9 odontomas 
(7 compounds and 2 complexes), 8 KOT, 6 residual cysts, 
5 ameloblastomas and other lesions. There were only 
2 cases of malignant tumors, which were osteosarcoma 
and mucoepidermoid carcinoma (Figure 3).

Odontoma was the most frequent odontogenic tumor 
observed, and of the 9 represented cases, 7 were compound 
(4 in the mandible: 2 in the symphysis, and 2 in the body. 
3 in the maxilla: 2 in the anterior region and one in the 
posterior) and 2 were complex (both in the maxilla: 
1 in the anterior region and 1 in the posterior region). In 
regards to the radiographic aspect, 3 were radiopaque, 
6 were mixed, and all 9 were unilocular. KOT was the 

Figure 2. (A-C) Sinus hypoplasia observed in both panoramic 
x-ray and CT. The CT was crucial for the diagnosis.

A

B

Figure 1. (A) Panoramic x-ray showing a radiolucent lesion 
involving the crown of the tooth 35 (Dentigerous cyst). (B) Poor 
delimited radiopaque lesion in right mandible (osteosarcoma). 
(C,D) An occlusal and periapical x-ray showing a mist lesion 
involving the anterior region of the maxilla (calcifying cystic 
odontogenic tumor).

A

B

C D
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second most frequent odontogenic tumor observed and 
represented 8 cases; all of them were radiolucent and 
unilocular. The ameloblastoma was the third, which was 
observed in 5 cases. All of the cases were radiolucent, 
with 4 multilocular and 1 unilocular. Periapical cyst was 
the most frequent odontogenic cyst and represented 38 

cases; all cases were radiolucent. Dentigerous cyst was the 
second most frequent with 12 cases. Malignant tumors 
represented 3 cases (osteosarcoma, mucoepidermoid 
carcinoma and multiple myeloma). All of the cases 
had swelling and cortical disruption, and the case of 
osteosarcoma presented paresthesia.

Figure 3. Correlation of final diagnosis of the 140 jaw lesions to radiographic aspect.
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Osseous dysplasia was observed in 16 cases, 
of which 11 (68.75%) were classified as florid. 
Afro-descendent women were more affected, and 
the lesions had radiopaque and mixed aspect. Of the 
16 lesions, 9 were exclusively radiopaque (5 florid, 
3 focal and 1 periapical) and 7 were mixed (6 florid 
and 1 focal). A simple bone cyst was observed in 
12 cases, and all of the cases affected the mandible. 
Bone sclerosis occurred in 9 cases. As well as simple 
bone cyst, all of the cases were radiographic findings.

In the Group 1, 79 out of 93 lesions (76.82%) had 
the main clinical-radiographic diagnosis hypothesis 
confirmed. In Group 2, a total of 12 lesions had a 
surgical intervention, but there was no material to be 
collected. In addition, this characteristic associated 
to the clinical-radiographic feature was strongly 
indicative of the diagnosis of SBC. The diagnosis 
hypothesis was corrected in 11 of the cases (91.67%) 
(Table 2). The rate of correct diagnosis including 
Group 1 and 2 was 85.7%.

Discussion
Most JL studies are retrospective, and they usually 

report data from histopathology labs. However, some 
entities (osseous dysplasias, bone sclerosis and others) 
do not require a biopsy to confirm the diagnosis. 
Consequently, these lesions may be underreported 
in the literature. In addition, JL represent a wide 
spectrum of diseases/alterations, and epidemiological 
studies simultaneously evaluating all of these lesions 
are uncommon. In general, the data are presented 
according to the following groups: odontogenic 
cysts and tumors3,8,9,10, fibro-osseous lesions11,12,13, 
malignant tumors14,15,16,17, and osteonecrosis18. The 
present study was prospectively designed with the 
purpose of determining the prevalence of these 
types of lesions. Additionally, the main radiographic 
features were assessed, and the data may be important 
to elaborate strategies for patient care and teaching 
in undergraduate programs.

A retrospective study revised data from 40,000 oral 
biopsies performed in the Canadian population 
during a period of 26 years. Cysts and odontogenic 
tumors consisted of 7,324 lesions (18.31%). Interestingly, 
the authors emphasized that the small number 
of OD observed represented a bias due to the 
reluctance to biopsy this condition.19 In the present 
study, 450 patients were observed for the first time 
during the 15 months of the study, and 130 of them 
(29%) had JL. It is worth noting that there was no 
histopathological examination in 47 cases (44 patients), 
which represents approximately a third of all cases. 
Of these, the diagnosis was performed through 
clinical and radiographic features in 35 cases, and a 
surgical procedure was indicated, but there was no 
material to be collected in the remaining 12 cases. 
According to the clinical, radiographic, and surgical 
intervention features, these cases were diagnosed 
as simple bone cysts. The remaining 93 cases had 
their diagnosis confirmed by histopathological 
examination. Cysts (both non-odontogenic and 
odontogenic) and odontogenic tumors were the 
main lesions with 58 (41.4%) and 25 cases (17.8%), 
respectively. Periapical (38 cases – 65.5%) and 
dentigerous cysts (12 cases – 20.7%) were the most 
frequent. A retrospective study evaluated 418 cases 
of odontogenic cysts in the period from 1997 to 2006 

Table 2. Comparison between the diagnosis hypothesis to 
the final diagnosis. 

Final diagnosis
Diagnosis hypothesis

Total

Correct (%) Incorrect (%)

Periapical cyst 37 (97.37) 1 (2.63) 38

Dentigerous cyst 11 (91.67) 1 (8,33) 12

Simple bone cyst 11 (91.67) 1 (8.33) 12

Odontoma 9 (100) 0 (0) 9

KOTa 4 (50) 4 (50) 8

Residual cyst 5 (83.33) 1 (16.67) 6

Ameloblastoma 4 (80) 1 (20) 5

Osteomyelitis 1 (25) 3 (75) 4

CCOTb 1 (33.33) 2 (66.66) 3

Nasopalatine duct cyst 2 (100) 0 (0) 2

Osteoma 2 (100) 0 (0) 2

MECc 0 (0) 1 (100) 1

Ossifying fibroma 1 (100) 0 (0) 1

Osteonecrosis 1 (100) 0 (0) 1

Osteosarcoma 1 (100) 0 (0) 1

a: Keratocystic odontogenic tumor; b: Calcifying cystic odontogenic 
tumor; c: Mucoepidermoid carcinoma.
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and found that 210 cases were periapical cysts (50.2%) 
and 91 (21.8%) were dentigerous cysts.9

There are a large number of odontogenic tumors; 
more than 20 types according to the WHO (2005). 
Some studies have shown ameloblastoma2,3,20 to be the 
most common tumor, whereas odontoma has been 
more frequent in others21,22. Interestingly, Fregnani 
et al.5 emphasized that odontoma is more common 
in colleges and ameloblastoma is more common in 
hospital. One possible explanation for this observation 
is that ameloblastoma treatment requires a more 
extensive surgery under general anesthesia. Thus, 
there is a difference in the order of odontogenic 
tumor prevalence when the studies are in colleges or 
hospitals. In this prospective study, 25 odontogenic 
tumors were diagnosed over a period of 15 months. 
There was a slight predominance of odontomas 
(9 cases). However, KOT and ameloblastoma also 
occurred frequently, in 8 and 5 cases, respectively. 

It is well accepted that the mandible is the bone 
most commonly affected by JL (mainly in its posterior 
region). In a study conducted by Núñez-Urrutia et al.9, 
61.5% of bone lesions occurred in the mandible. 
Paradental cysts (97.7%) and dentigerous cysts (69.2%) 
were observed more in the mandible, while radicular 
cysts were observed more in the maxilla (56.2%). 
Similarly, our study showed that the mandible was 
more frequently affected (100 cases, 71.43%), mainly 
the body region (71 cases). Dentigerous cysts (100%) 
and residual cysts (66.67%) were more common in 
the mandible, and radicular cysts (57.9%) were more 
common in the maxilla.

A lab retrospective study at Thailand University 
evaluated 590 odontogenic tumors over a period of 34 
years. The mandible was the main site for ameloblastoma, 
complex odontoma, KOT and calcifying cystic 
odontogenic tumors. However, the maxilla was more 
affected by compound odontomas and adenomatoid 
odontogenic tumors23. Similarly, Gupta et al.20 observed 
that ameloblastoma, ameloblastic fibroma and complex 
odontoma mainly affect the mandible, and compound 
odontoma and adenomatoid odontogenic tumors 
mainly the maxilla. In our study, ameloblastoma (5 
cases – 100%), KOT (7 out of 8 cases – 87.5%), compound 
odontoma (4 out of 7 cases – 57.14%), and calcifying 
cystic odontogenic tumors (2 out of 3 – 66.66%) more 

frequently occurred in the mandible. In contrast, the 
maxilla was more frequently affected by complex 
odontoma (100%, only 2 cases).

An important radiographic feature of KOT is 
its anterior-posterior growth. Furthermore, many 
studies using both panoramic and occlusal x-rays 
data have not reported bone expansion.1 In contrast, 
studies using CT have described a slight expansion 
of both the buccal and lingual cortical bone.24,25 
In the present study, there was CT information in 
2 out of 8 KOTs, and both cases presented discrete 
expansion of the mandible. However, the basal 
cortical bone was not affected. Interestingly, in the 
other 2 cases (sinus hypoplasia and Stafne’s bone 
defect), the CT was fundamental for the diagnosis and 
clinical management. For the former lesion, osseous 
dysplasia was the main diagnosis hypothesis in the 
panoramic x-ray, but after CT, it was determined 
that the maxilla was normal and a reduction of the 
size of the maxillary sinus was observed (Figure 2). 
Consequently, biopsy was not indicated. However, 
in the other case, the Stafne’s bone defect had been 
hypothesized in the x-ray, and the CT was essential 
to confirm the hypothesis. 

Osseous dysplasia was observed in 16 patients 
(mean age of 50.4 years, range 28–77), of whom 
12 were women (9 Afro-descendants) and 4 men 
(3 Afro-descendants). MacDonald-Jankowski26 
previously conducted a systematic review of 158 cases 
of florid osseous dysplasia. The author found that 
95% of the cases occurred in Afro-descendants and 
that 97% in middle-aged women. In a Brazilian 
retrospective study, a total of 143 fibro-osseous 
lesions were diagnosed over a period of 9 years. The 
focal OD were predominantly radiopaque, whereas 
florid/periapical OD were predominantly mixed.13 
In our study, panoramic x-ray was used to diagnosis 
all of the cases of OD. In all of the cases, the diagnosis 
was only clinical and radiographic. Of the 11 cases of 
florid OD, 8 only affected the mandible while 3 affected 
both the mandible and the maxilla. The other OD 
cases affected only the mandible. Previous studies 
also showed that the mandible was more involved 
than the maxilla.11,26 In addition, most of the cases 
were discovered as incidental findings (i.e., there 
were no symptoms, and biopsy was unnecessary).
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Malignancies of the jaw are infrequent. Of the 
140 cases diagnosed in this study, only 3 were 
malignant tumors (osteosarcoma, multiple myeloma 
and MEC). The osteosarcoma presented as a poorly 
defined radiopaque image, which caused enlargement 
of the periodontal ligament and root resorption 
(panoramic x-ray). Furthermore, the occlusal x-ray 
showed a “sunburst” pattern. The multiple myeloma 
was a multilocular radiolucent lesion with disruption 
of the cortical bone. The other case was a MEC of 
the maxillary sinus, and the lesion was radiolucent, 
unilocular, and caused root resorption.

In conclusion, JL are common and represented 
approximately 30% of all new cases diagnosed at 
CDO-FOUSP. The main diagnosed lesions were 

periapical cyst, osseous dysplasia, dentigerous cyst 
and simple bone cyst. The most common radiographic 
features observed were radiolucent and unilocular. 
Biopsy was indicated for 66% of the cases. In the other 
cases, the diagnosis was concluded through clinical 
and radiographic features and surgical intervention 
(only for simple bone cysts). 
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