
RESUMO
O objetivo deste estudo foi identificar as principais característi-
cas radiográficas para a diferenciação de lesões radiolúcidas
uniloculares mandibulares, por meio dos critérios utilizados por
diferentes grupos de especialistas durante o processo de inter-
pretação radiográfica para a obtenção dos diagnósticos corretos
das lesões. Vinte e quatro radiografias panorâmicas foram sele-
cionadas exibindo as seguintes lesões: ameloblastoma, tumor
odontogênico queratocístico, cisto dentígero e cisto ósseo sim-
ples. Seis casos de cada entidade patológica foram analisados
por 3 especialistas de 4 áreas diretamente relacionadas a 
diagnóstico (patologistas, estomatologistas, radiologistas e
cirurgiões buco-maxilo-faciais). Inúmeras características impor-
tantes tanto para a correta distinção quanto para a ocorrência
de confusão entre as lesões, foram levantadas pelos especialis-
tas durante a análise. O método de equações de estimação
generalizada (EEG) foi utilizado para estimar a probabilidade
do acerto do diagnóstico segundo a especialidade do examinador

e o tipo de lesão, não sendo encontrada relação significativa
(p>0.05 para todas as variáveis). A porcentagem geral de diag-
nóstico correto entre os especialistas ficou em torno de 56%, o
que mostra que estas lesões são de difícil diagnóstico radiográ-
fico. Embora a especialidade dos examinadores não tenha
influenciado os resultados, isto é, os 4 tipos de especialistas
mostraram a mesma capacidade diagnóstica, os critérios uti-
lizados para a interpretação das mesmas lesões foram
frequentemente diferentes entre os especialistas. A compilação
desses critérios possibilitou a identificação e seleção de algu-
mas características radiográficas distintivas úteis na formulação
de hipóteses diagnósticas de lesões radiolúcidas uniloculares. O
diagnóstico radiográfico das lesões radiolúcidas uniloculares
mandibulares é particularmente difícil e a análise histopatológi-
ca é essencial para a obtenção do diagnóstico definitivo.

Palavras chave: cistos odontogênicos, tumores odontogênicos,
radiografia panorâmica.

ABSTRACT
The main goal of this study was to identify the main distinc-
tive radiographic characteristics of different unilocular
radiolucent mandibular lesions based on the criteria used by
different groups of specialists during the process of radi-
ograph interpretation to arrive at a correct diagnosis. A total
of 24 panoramic radiographs were selected exhibiting the fol-
lowing lesions: ameloblastoma, keratocystic odontogenic
tumor, dentigerous cyst and simple bone cyst. Six cases of
each pathology were analyzed by 3 specialists from 4 related
areas (pathologists, stomatologists, radiologists and oral sur-
geons). A number of important distinctive features and
confounding characteristics that are liable to misinterpreta-
tion were pointed out by the specialists during the analysis.
The method of generalized estimating equations (GEE) was
used to estimate the probability of correct diagnosis accord-
ing to the specialization of the examiner and the type of lesion

and no significant relation was found (p>0.05 for all vari-
ables). The overall percentage of correct diagnosis among
the specialists was around 56%, which shows that these
lesions are of difficult radiographic diagnosis. Although the
specialty of the examiners did not influence the results, i.e.,
the 4 different kinds of specialists showed the same diagnos-
tic capacity, the criteria used for interpreting the same lesions
were often different among the specialists. The compilation of
these criteria enabled the identification and selection of some
useful distinctive radiographic characteristics to formulate
diagnostic hypothesis of unilocular radiolucent lesions. The
radiographic diagnosis of the unilocular radilucent mandibu-
lar lesions is particularly difficult and the histopathological
examination is essential to make the definitive diagnosis.

Key words: odontogenic cysts, odontogenic tumours, radiog-
raphy, panoramic.
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INTRODUCTION

The lesions that can present a unilocular and well-

defined radiolucent image with a well corticated 

border, which may or not include an unerupted 

tooth, have been studied using various imaging tech-

niques: magnetic resonance imaging1, scintigraphy2,

ultrasonography3, computed tomography4, digital

radiography5 and conventional radiography6-8.



Ameloblastoma, keratocystic odontogenic tumor,

dentigerous cyst and simple bone cyst are examples

of such lesions and although they are treated differ-

ently, they are extremely similar in terms of clinical

and radiographic characteristics. This makes the

radiographic differentiation of these lesions a diffi-

cult task.

Although the image analysis itself does not lead to the

final diagnosis, a careful consideration of the location

of the lesion, its borders and radiographic aspect, as

well as the effects of the lesion on adjacent structures,

enables a better interpretation and understanding. The

presence and extension of cortical erosion, root resorp-

tion or divergence can also aid dentists in establishing

a diagnosis9. Thus, it is of great importance to estab-

lish reliable criteria and identify tenuous differences

between these lesions, allowing higher rates of correct

diagnosis. However, different specialists employ their

own experience and knowledge. 

The main goal of this study was to identify the main

distinctive and confounding (liable to misinterpre-

tation) radiographic characteristics of different

unilocular radiolucent mandibular lesions based on

the criteria used by different groups of specialists

during the process of radiograph interpretation to

arrive at a correct diagnosis.

MATERIALS AND METHODS

Twenty-four panoramic radiographs were selected

and distributed into 4 groups of 6 radiographs each,

according to the following pathologic processes:

ameloblastoma, keratocystic odontogenic tumor,

dentigerous cyst, simple bone cyst. All panoramic

radiographs used in this study

were considered technically

diagnostic by 3 radiologists,

who were not included in the

group of examiners. The uniloc-

ular feature was also confirmed

by them and/or by computed

tomography. All histopathologi-

cal reports were revised by an

oral pathologist, confirming the

actual diagnosis corresponding

to each radiograph.

Image assessment was performed

by 12 specialists with over 5

years’ experience. These special-

ists were professors in the follow-

ing areas: 3 pathologists (P), 3

stomatologists (S), 3 radiologists (R), and 3 oral sur-

geons (Su). The radiographs were randomly presented

to these examiners, who did not know how many cases

of each lesion were included in the study. The examin-

ers were told to establish the most probable diagnosis

based on the analysis of each radiograph using their

own diagnostic methods and radiographic experience,

and to list the three most important criteria used to

establish their diagnosis. No clinical information was

given to the examiners. All the criteria used by the

examiners to correctly identify a lesion were tabulated.

Using generalized estimating equations (GEE)10,

the probability of correct diagnosis was calculated,

taking into account the specialization of the exam-

iner and the type of lesion. 

All assessments took place in the same room and

were carried out using the same x-ray illuminator

and light intensity. The examiner performed all

analyses on the same day.

This protocol was independently reviewed and

approved by the institutional ethical review board

of the University. 

RESULTS

The results showed that the overall percentage of

correct diagnosis among the specialists was around

56%, and only slight variations were observed for

each specialization: radiologists, 54.17%; patholo-

gists, 55.56%; oral surgeons, 54.17%; and stoma-

tologists, 61.11%.

Table 1 shows the discrepancy among the percent-

ages of correct diagnosis performed by the special-

ists in the different cases of the same lesion.
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Table 1: Percentage of correct diagnoses per case.

Diag Case n* % Diag Case n* %

Amel 7 10 83.33 SBC 5 9 75.00
10 2 16.67 8 12 100.00
13 2 16.67 12 4 33.33
16 9 75.00 15 3 25.00
18 10 83.33 19 10 83.33
20 12 100.00 21 3 25.00

DC 1 2 16.67 KCOT 2 6 50.00
4 12 100.00 3 5 41.67
6 1 8.33 9 5 41.67

11 6 50.00 14 6 50.00
17 7 58.33 23 8 66.67
22 10 83.33 24 8 66.67

*number of correct diagnoses among the 12 specialists; diag = diagnosis;
Amel = ameloblastoma; DC = dentigerous cyst; SBC = simple bone cyst;
KCOT = keratocystic odontogenic tumor.



Evaluation of the diagnoses made by the specialists

(Table 2) showed that ameloblastoma was the most

frequent diagnosis (35.66% of the times). The least

frequent was simple bone cyst (17.83% of the times).

Using the method of GEE10, it was observed that no

variable (specialization or type of lesion) was sig-

nificantly related to the probability of correct diag-

nosis. Also, no specific criterion used was related to

the specialties (p > 0.05 for all variables) (Table 3).

Table 4 shows the compilation of the most relevant

and cited differences among the 4 lesions identified

by the examiners.

DISCUSSION

Diagnosis of unilocular radiolucent lesions of the

mandible is particularly difficult due to the great

radiographic similarity among the 4 pathologies

studied. The radiographic diagnosis of these lesions

by the specialists was accurate in around 56% of

the 24 cases analyzed.

Ameloblastoma was the most frequent diagnosis

(35.66% of the times) and simple bone cyst was the

least frequent diagnosis (17.83% of the times). It is

interesting to observe such a discrepancy, since the

same number of cases was used for all lesions (6

cases of each). Among all the lesions studied,

ameloblastoma was the one with the most distinc-

tive characteristics and severe clinical conse-

quences, and is the pathology that requires the most

radical treatment. By and large, it is the lesion that

concerns dentists the most, which may explain the

results obtained. In addition, cases of ameloblas-

toma are thoroughly studied in schools of Dentistry

and Hospitals, whereas simple bone cyst cases are
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Table 2: Number (absolute and relative frequency) 
of selected diagnoses.

Selected diagnoses Number

Amel 102 (35.66%)
DC 62 (21.68%)
SBC 51 (17.83%)
KCOT 71 (24.83%)
Total 286 (100.00%)

Amel = ameloblastoma; DC = dentigerous cyst; 
SBC = simple bone cyst; KCOT = keratocystic odontogenic
tumor; Total number of diagnoses (answers) = 286 (100.00%).
Two diagnoses were eliminated.

Table 3: Probability of correct diagnoses.

Variable Descriptive level (p-value)

Specialization of 0.6832
the examiner

Type of lesion 0.9129

p > 0.05

Table 4: Compilation of 8 distinctive radiographic characteristics, given by different specialists.

1 The misinterpretation of big unilocular amels as multilocular is probably due to perforation or depression of
either the buccal or lingual cortical plates.

2 Amels can cause distal displacement of the molars, but the borders of the lesions do not seem to touch them, a
feature that is not a characteristic of DCs.

3 A vertical growth pattern is usually more frequently present in cases of amels, which may cause convexity at the
inferior border of the mandible. The buccolingual growth pattern is more frequently present in cases of DCs.

4 Although most small amels have a distinct border, only a tenuous halo can be observed and, if a tooth is involved,
it seems to be “floating” within the lesion.

5 KCOTs usually have anteroposterior growth, lobular or festooned borders, when big and almost always present
a radiopaque halo.

6 Amel causes generalized resorption of teeth to a higher degree than that observed in other lesions. DC can
mimic this feature, but late in the course of the disease.

7 Most DCs are small and centrally related to the tooth. Very rarely they reach the dimensions of amel.

8 SBC usually presents a scalloped appearance when near the teeth and a certain internal fogging. The absence
of precise delimitation and the partial presence of trabecular bone distinguishes SBC from amel.

Amel = ameloblastoma; DC = dentigerous cyst; 
SBC = simple bone cyst; KCOT = keratocystic odontogenic tumor.



not; this is a lesser-discussed lesion, particularly

because it is rare and does not bring serious conse-

quences to the patient11,12. Diagnostic exploratory

surgery suffices to confirm a case of simple bone

cyst. This is probably why it was the least men-

tioned diagnosis among the specialists.

Using GEE10, the probability of correct diagnosis

was modeled according to the following variables:

specialization of the examiner and type of lesion

(Table 3). We can conclude that the probability of

correct diagnosis is not related to the factors

assessed. The analysis of the diagnostic criteria

selected by each of the 12 specialists revealed their

profound knowledge, which stems from their indi-

vidual experience. Upon analysis of each case stud-

ied, we observed that, many times, the different

specialists used different criteria to diagnose the

same case. If one examiner had considered some of

the criteria used by the other examiners (Table 4),

certainly his/her percentage of correct diagnosis

would have been higher (unpublished data).

Some conclusions could be drawn from the analysis

of the percentage of correct diagnosis and the crite-

ria used in some specific cases (Table 1). Regarding

the high percentage of correct diagnosis in cases 7,

18 and 20 (ameloblastoma), these cases were proba-

bly correctly diagnosed as ameloblastoma because

they presented extremely aggressive lesions with

great tissue destruction. However, albeit erroneous,

an often-used criterion was the multilocular aspect

of the lesion. Indeed, ameloblastoma is usually

reported as a multilocular lesion, although our sam-

ple comprised unilocular cases only, confirmed by

the previous analyses of 3 radiologists and/or by

computed tomography. According to Mc Ivor

(1972)13, the lesions generally appear to be multiloc-

ular in panoramic radiographs, causing misinterpre-

tation, especially when they present a corticated and

festooned border. Using occlusal radiographs, we can

observe that this appearance is probably due to per-

foration or depression of either the buccal or lingual

cortical plates. A unilocular lesion partially divided

by a septum can also produce a similar image.

A serious problem in the diagnosis of ameloblastoma

is its similarity to dentigerous cysts (Fig. 1), caused

by the relation between the tooth and the lesion. In

the case shown in figure 1, the lesion caused distal

displacement of the molar, but the border of the

lesion did not seem to touch the tooth. This means

that the lesion was not caused by the tooth, the sine

qua non of dentigerous cysts11. Another fundamental

factor, not easily assessed by most of the examiners,

is the growth pattern of the lesions. According to the

successful examiners, a vertical growth pattern is

more frequent in cases of ameloblastoma, sometimes

causing convexity at the inferior border of the

mandible. The buccolingual growth pattern is more

frequent in cases of dentigerous cyst.

Some cases had a lower percentage of correct diag-

nosis among the specialists, such as case 13

(ameloblastoma) (Fig. 2). This case presented a

small, non-destructive lesion with no tooth resorp-

tion, and was usually mistaken for keratocystic

odontogenic tumor. In case 13, even though the

lesion had a distinct border, only a tenuous halo

could be observed and the tooth seemed to be “float-

ing” within the lesion, which should lead to the

diagnosis of ameloblastoma8. Only 16% of the

examiners made this interpretation.

With regard to keratocystic odontogenic tumor, a high

rate of correct diagnosis was not observed in any case

(Table 1). This means that keratocystic odontogenic

tumor is the lesion with the fewest specific character-
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Fig. 1: Ameloblastoma: this lesion caused distal displacement
of the molar and bulging of the mandibular base. Note that the
distal border of the lesion seems to be beyond the tooth.

Fig. 2: Ameloblastoma: this small and round shaped lesion
was usually mistaken for Keratocystic odontogenic tumor. The
intense radiopaque halo is not present and the tooth seems to
be “floating” within the lesion.



istics for the examiners, because even in cases where

there was clear anteroposterior growth, lobular or fes-

tooned borders and a radiopaque halo, well-defined

diagnostic characteristics that have been well estab-

lished in the literature14, some of the examiners failed

to make a correct diagnosis. In our sample, two cases

with these characteristics (Fig. 3) had a percentage of

correct diagnosis of 66%.

Aggressive lesions are generally related to ameloblas-

toma and not to dentigerous cyst. Figure 4 shows an

unusual case of dentigerous cyst (case 6) that had a

percentage of correct diagnosis of only 8%, since it is

a large lesion and caused the resorption of the first and

second molars. All the criteria used by the specialists

are essential for diagnosis. Some criteria, however,

require more specific examination because of their

great importance when diagnosing a lesion and

because slight variations may be present in each type

of lesion. This is the case of root resorption, a criterion

that requires careful examination, according to the

examiners. In 1976, Struthers and Shear15 observed

variations in the degree of root resorption caused by

unilocular radiolucent lesions. They concluded that

ameloblastoma causes a higher degree of generalized

resorption than that observed in other lesions. Howev-

er, dentigerous cysts can also cause major root resorp-

tion, leading to the complete resorption of the distal

root of the adjacent tooth, especially late in the course

of the disease. The fact that dentigerous cysts origi-

nate in the tooth follicle may explain their root-resorp-

tion capacity, and their capacity to cause resorption of

the predecessor tooth mimics a physiological process.

There is, in general, no root resorption in cases of ker-

atocystic odontogenic tumor. This is probably because

this lesion grows within the medullary cavity, causing

no resorption of the alveolar border, lingual cortical

plate or buccal cortical plate15, associated to the imbal-

ance of the expression of some molecules16. 

The cases in which dentigerous cysts were small and

centrally related to the tooth, vastly discussed in the

related literature8,9,11, had a higher percentage of cor-

rect diagnosis. For the examiners who correctly

diagnosed most of the dentigerous cysts cases, they

are more commonly found in the region of the third

molar and rarely reach the dimensions of ameloblas-

toma, even in cases of unilocular ameloblastoma.

Since simple bone cyst does not grow with pressure,

it does not cause tooth displacement, which gives

the lesion its scalloped appearance17. In addition to

this characteristic, the case shown in Figure 5

reveals the young age of the patient and the anterior

location of the lesion, which presents lack of radi-

olucent homogeneity, the most important criteria

used to correctly identify these cases. Some lesions

(cases 5 and 19) appeared to have different degrees

of radiolucency, revealing a certain internal fogging,

a fact that has already been described in the related

literature17 (Fig. 5). Some cases were incorrectly

diagnosed (25-33% of correct diagnosis) by the spe-

cialists more often because they were, for the most
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Fig. 3: Keratocystic odontogenic tumor: this lesion clearly shows
an anteroposterior growth, lobular or festooned borders and intense
radiopaque halo, which is strongly suggestive for its diagnosis.

Fig. 4: Dentigerous cyst: this large and old lesion caused the
resorption of the first and second molars. These characteris-
tics often resemble those of Ameloblastoma.

Fig. 5: Simple bone cyst: this young patient presented an ante-
rior lesion with different degrees of radiolucency, revealing a
certain internal fogging.



part, mistaken for ameloblastoma (Fig. 6). Howev-

er, the absence of precise delimitation and the par-

tial presence of trabecular bone17 should lead to the

diagnosis of simple bone cyst, according to a few

examiners.

Another important factor to be considered when

diagnosing simple bone cyst is the presence of dou-

ble radiopaque lines7. This image results from the

expansion of the lesion to both buccal and lingual

plates without total alveolar resorption.

If we collect and study data regarding observation

and if we identify what determines the scope and

accuracy of observation, it is likely that we will be

able to substantially improve the teaching of obser-

vation parameters and the role of interpretation in

medical education and medical practice, and per-

haps even in oral and maxillofacial radiology.

Although the probability of making a correct diag-

nosis is not related to any specialty, different crite-

ria for interpreting the same lesions could be

observed. Table 4 shows the compilation of the

most important distinctive radiographic character-

istics, given by different specialists when analyzing

unilocular radiolucent mandibular lesions. 

The radiographic diagnosis of the unilocular radilu-

cent mandibular lesions is particularly difficult and

the histopathological examination is essential to

make the definitive diagnosis.
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Fig. 6: Simple bone cyst: this case shows the absence of pre-
cise delimitation and the partial presence of trabecular bone.
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