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Abstract

Introduction: In the literature, several studies have investigated 
cone beam computed tomography (CBCT) findings of microscopically 
confirmed odontogenic keratocysts (OK). Such data can be useful on 
clinical routine in the diagnosis of bone lesions to define a hypothesis 
of OK before surgical resection. Objective: To report a clinical case 
of an extensive bone lesion in the mandible, which tomographic and 
clinical findings suggested OK as the first hypothesis. Case report: 
A 14-year-old male underwent a CBCT scan of the mandible for 
investigating an asymptomatic radiolucent bone lesion detected in a 
panoramic radiography. Clinically no swelling was evident and the 
adjacent teeth presented positive response to pulpal sensitivity test. 
CBCT images revealed a hypodense and unilocular lesion extending 
from mandibular left central incisor region to mandibular left first 
molar site; from jaw base to periapical region of the adjacent teeth; 
from buccal to lingual bone cortical. At the site of the lesion, there 
was erosion of the buccal and lingual bone cortical, which presented a 
mild expansion. Additionally, sectional images showed scalloped edges 
of the lesion, slight external root resorption at the apex of mandibular 
left second premolar, subtle incomplete septa and mandibular canal 
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involvement by the lesion. Conclusion: The relevant CBCT findings 
contributed to suggest a probable hypothesis of OK in the diagnosis 
of a mandibular bone lesion. However, final diagnosis depends on 
microscopic examination. 

Introduction

The OK is an intraosseous lesion derived from 
remnants of the dental lamina, located in the 
alveolar bone [3, 10]. This pathological entity was 
included as an odontogenic cyst in the classification 
of odontogenic bony lesions published in 1992 by 
World Health Organization (WHO). However, on 
the third edition of such classification, published 
in 2005, the lesion was included as a benign 
odontogenic tumor, duo to its aggressive biologic 
behavior, recurrence high incidence, association to 
nevoid basal cell carcinoma syndrome and mutation 
on tumor suppressor gene PTCH (Protein patched 
homolog). Although, in 2017 on the fourth edition 
the same classification, the lesion came back to 
the odontogenic cysts group because evidences 
were insufficient to consider it as a neoplasm [1, 
4, 6, 10, 11, 20].

The lesion corresponds to around 10% of the 
jaw cysts [15], with a higher growth potential than 
the others. Researches indicate greater predilection 
for men, aged between second and third decades 
of life [13]. 

The OK usually appears at the body and ramus 
of the mandible, for around 2/3 of the cases. The 
pathologic entity grows slowly, usually asymptomatic 
[1, 4, 6]. Recurrence rate is high, between 25 and 
60% [17]. The detection of many OK at the jaws 
usually is associated to nevoid basal cell carcinoma 
syndrome or Gorlin Goltz syndrome [5, 14, 22], 
which recurrence rate can reach 82% [7]. 

Radiographically, the OK usually presents as a 
radiolucent, unilocular and well-defined lesion with 
radiopaque margins [4]. For around 30% of cases 
are multilocular type. The radiographic images can 
also reveal root resorption, dental displacement 
or retained tooth associated to the lesion [9]. 
Frequently the detection of OK occurs on routine 
radiographic examinations because usually there 
is not symptomatology or bone cortical expansion 
associated to the lesion [4, 6]. 

Considering that CBCT is an advanced imaging 
technique, there are many studies in the literature 
investigating peculiarities on CBCT images, which 
contribute to direct the differential diagnosis of a 
bone lesion to OK. Thus, the aim of this study was 
to report the case of a patient with an extensive 
bone lesion in the mandible, which CBCT findings 
suggested a probable OK.

Case report

A 14-year-old male went to a private dental 
radiology clinic in São Carlos – SP. He presented a 
form requesting a CBCT scan of the mandible for 
investigating a bone lesion detected in a panoramic 
radiography. The following information were in the 
form: “An asymptomatic radiolucent bone lesion was 
detected in the left side of the mandible; the intra 
and extraoral clinic evaluation revealed no phlogistic 
signs or swelling; the lining mucosa presented with 
normal appearance; the adjacent teeth presented 
positive response to pulpal sensitivity test; the 
patient has a regular oral hygiene.”

The patient underwent a CBCT scan (i-CAT®, 
Imaging Sciences International, Hatfield, USA) with 
the following parameters: 0.25 mm voxel size, 
120 kVp and 5 mA. Subsequently, multiplanar 
reconstructions and the cross-sectional images were 
analyzed using a specific software (Xoran CAT™, 
Xoran Technologies, Ann Arbor, MI).

CBCT images revealed a hypodense and 
unilocular lesion extending from mandibular left 
central incisor region to mandibular left first 
molar site; from jaw base to periapical region of 
the adjacent teeth (figure 1); from buccal to lingual 
bone cortical (figures 2A and 2B). At the site of the 
lesion, there was erosion of the buccal and lingual 
bone corticals. However, although the lesion was 
extensive, there was a mild expansion of such 
corticals (figures 2A and 2B).  
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Figure 1 – Panoramic coronal reconstruction evidences a hypodense bone lesion in the left mandibular body 
(arrow), revealing its extension on mesiodistal and lower-upper directions

Figure 2 – Axial (A) and cross-sectional (B) images reveal erosion (arrows) and subtle expansion in the buccal and 
lingual bone cortical (b – buccal bone cortical) 

Additionally the following findings were evident in CBCT images: scalloped edges of the lesion 
(figure 3A), slight external root resorption at the apex of mandibular left second premolar (figure 3B), 
incomplete septa (figure 3C) and mandibular canal involvement by the lesion (figure 4). 
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Figure 3 – Coronal image (A) evidences scalloped edges of the lesion (arrow); sagittal image (B) reveals slight external 
root resorption at the apex of mandibular left second premolar (arrowhead); sagittal image (C) demonstrates subtle 
incomplete septa (dotted arrow)

Figure 4 – Coronal image reveals the walls of right mandibular canal (arrow); in the left side, the lesion involved the 
walls of mandibular canal (arrowhead)

Discussion

In the literature, many studies have investigated particularities on CBCT findings to contribute for 
bone lesions diagnosis. The study of Alves et al. [2] included 9 OKs and 9 ameloblastomas microscopically 
confirmed and then presented CBCT findings of these lesions. Kitisubkanchana et al. [11] carefully 
evaluated CBCT images of cases histopathologically diagnosed as OK or ameloblastomas. After that, 
they reported imaging findings suggestive of an OK. Similarly, in the present study, details on CBCT 
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images were important for analyzing a bone lesion. 
The sectional images revealed peculiarities which, 
associated to clinical data, directed to a probable 
OK diagnosis. 

Although final diagnosis of a bone lesion 
usually depends on a microscopic evaluating, in 
some instances incisional biopsy could not reveal a 
definitive diagnosis especially from large lesions or 
lesions with inflammation. Thus, CBCT findings may 
play an important role in making the differential 
diagnosis [11]. Such data reveal the importance 
of careful analyses of sectional images, as in the 
present study.

Considering that OK is usually asymptomatic 
with no or a mild associated bone cortical expansion, 
the lesion is frequently detected on routine 
radiographic examinations [4, 6]. Often the OK is 
an incidental finding on a panoramic radiography 
because such radiographic examination is widely 
used in Dentistry [8, 13]. The present study ratifies 
these data because detection of the probable OK 
was incidental on a panoramic radiography. 

In a systematic review, MacDonald-Jankowski 
[13] demonstrated that, although there is a higher 
incidence of OK in individuals aged 30, there are 
cases in the first and second decade of life. The data 
from the present case, which involves a 14-year-old 
patient, corroborate this conclusion.

Regarding tomographic aspect, OK usually 
appears as a hypodense and unilocular lesion [11, 
12, 20]. Alves et al. [2] reported that 78% of the 
OKs included in their study were unilocular. In the 
study of Sánchez-Burgos et al. [16], the prevalence 
was 71%. Shudou et al. [19] detected such evidence 
on 66% of the cases, while Gumusok et al. [8] 
observed it on 50% of the OKs. Such conclusions 
of the literature are in accordance to the present 
study that involves a unilocular and hypodense 
extensive mandible lesion.

Alves et al. [2] concluded that 77% of the OK, 
7 of 9 analyzed cases, presented mild bone cortical 
expansion. Moreover, four cases presented fusiform 
bone cortical expansion, differing from soap 
bubble-like expansion that is frequently associated 
to ameloblastoma. Kitisubkanchana et al. [11] and 
Scarfe et al. [18] reported that OKs usually cause 
minimal bone cortical expansion, growing along 
the internal aspect of the mandible. In the present 
case report, there was mild buccal and lingual 
bone cortical expansion and no lower bone cortical 
dilatation. Such conclusions corroborate literature 
findings. 

Sectional images can also reveal external 
root resorption associated to the lesion [11]. In a 
retrospective study, Gumusok et al. [8] analyzed 
28 patients presenting an OK, so that associated 
root resorption was observed in 6 of them (30% 
of patients). In a comparative study, Alves et al. 
[2] reported root resorption related to 1 of 9 OKs 
(11% of the cases). Moreover, the authors pointed 
out that comparing OK to ameloblastoma, the 
first one usually is associated to less severe 
root resorption. Thus, the present case report 
corroborates the literature, presenting a slight 
external root resorption at the apex of mandibular 
left second premolar, as shown in figure 3B. 

In accordance to Borghesi et al. [4], OKs 
can exhibit partial septa inside radiolucent area, 
especially in large lesions. Moreover, the same 
authors reported the following two frequent 
radiological features of an OK: scalloped edges and 
erosion of bone cortical. In the present case report, 
CBCT images revealed such features.  

In the study of Gumusok et al. [8], 90% of 
OKs in the jaw induced resorption of mandibular 
canal walls and 60% caused displacement of this 
anatomic structure. Similarly, the present study 
reveals interruption of mandibular canal walls by 
the lesion, as pointed out in figure 4. 

Although clinical and tomographic data directed 
to the probable diagnosis of an OK, another 
possibilities must be included in the differential 
diagnosis. Simple bone cyst must be included 
because it usually occurs at young patients, in 
the mandible, without significant bone cortical 
expansion and presenting scalloped edges. Another 
possibility is the ameloblastoma, frequently detected 
at posterior mandible. However, it usually occurs at 
older age group and causes extensive bone cortical 
expansion [21]. 

Conclusion

The peculiarities on CBCT images contributed 
to suggest a probable OK in the diagnosis of the 
bone lesion. The scalloped edges of the lesion, 
mild bone cortical expansion, slight associated root 
resorption, erosion in bone cortical and partial 
septa were relevant. The integration of clinical and 
tomographic findings was essential to contribute for 
diagnostic process. The sectional images does not 
substitute microscopic analysis for final diagnosis 
of the bone lesion.  
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