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Case Report

Role of Cone Beam Computed Tomography
in Evaluation of a Large Cystic Lesion

Letícia Ângelo Walewski1, Luiza Roberta Bin2, Vanessa Cristina Veltrini3, Angelo José Pavan4

ABSTRACT
In the management of large radicular cysts, especially on an aesthetic region, it is essential to obtain information by means of threedimensional images. They provide proper definition of the extension and of the relationship with important anatomical structures.
This case report aims to describe the role of the Cone Beam Computed Tomography (CBCT) on diagnosis, endodontic approach,
surgical treatment, as well as follow-up of a large radicular cyst. The patient came to the Dental Clinic of the State University of
Maringá, showing asymptomatic enlargement in the anterior maxilla. Tooth 11 was non-vital. CBCT presented a cystic lesion,
measuring about 20.69×17.18×16.75 mm, in the periapical region of 11, with involvement of the left nasal fossa floor and incisive
canal. Based on clinic and tomographic examinations, the provisional diagnosis was radicular cyst. The treatment plan consisted
of endodontic treatment of 11 and enucleation of the lesion, under local anaesthesia. Histopathological examination conﬁrmed the
diagnosis. The patient was followed-up clinically and radiographically for two years. We concluded that CBCT contributed a lot to
the success of this case, as an important tool for proper diagnosis, surgery, endodontic treatment, as well as follow-up.

Keywords: Cone beam computed tomography, Endodontics, Enucleation, Radicular cyst

CASE REPORT
A 38-year-old male presented to the Dental Clinic of the State
University of Maringá, with a chief complaint of volume enlargement
in the front teeth for more than three months. According to the
patient’s history, a trauma has occurred two years earlier and was
the cause of two teeth loss (21 and 22) in this area. One year after
this trauma, a swelling appeared and progressed, accompanied by
pain, about whose features the patient was unable to give details.
At the time he looked for dental assistance, there was no more pain,
but the swelling was still present in the maxillary left side. The patient
brought the panoramic radiograph required by another professional
[Table/Fig-1]. The panoramic radiograph showed radiolucent lesion
in the anterior maxilla.

[Table/Fig-2]: a) Full-face photography; b) intraoral photography showing enlargement
in the left maxillary region.

for proximity or any involvement with important structures. CBCT
showed a hypodense image in the periapical region of 11, measuring
about 20.69×17.18×16.75 mm, with regular limits, disruption of
vestibular cortical bone, involvement of incisive canal and left nasal
floor, but without any membrane thickening [Table/Fig-3].

[Table/Fig-1]: Panoramic radiograph showing radiolucent lesion in the maxilla.

Intraoral clinical examination revealed a significant enlargement, covered
by normal mucosa, located over labial vestibular side of maxillary anterior
region, in association with 11 and 23, and also a cantilever fixed partial
denture with abutment on 11 [Table/Fig-2]. The involved teeth were
not responsive to percussion. There were no discolored teeth around.
Palpation showed the enlargement was hard in consistency and free of
pain or heat. There was no nasal discharge as well. Negative and positive
responses were obtained through cold test in 11 and 23, respectively.
Based on history, radiographic and clinical findings, a provisional
diagnosis of radicular cyst associated to 11 was given. The patient
was then submitted to CBCT for further exploration, and to check
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[Table/Fig-3]: Initial CBCT: 3D reconstruction to illustrate the involvement of the
lesion in the anterior region of maxilla (a); extension of the lesion and close contact
with the apex 11 (d); the dimension, and disruption of the vestibular cortical bone
(red arrow-b,c); involvement left nasal floor without any membrane thickening within
the left nasal cavity (white arrow-b,f); involvement incisive canal (yellow arrow-c,e,f).
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According to the patient’s needs and conditions, a treatment plan
was elaborated and explained to him. Consent was obtained by
taking signature of the patient. In the endodontic treatment of 11,
the working length was determined by measuring on CBCT scan,
in association with clinical measurements using electronic apex
locator [Table/Fig-4]. The root canal was prepared with crown down
technique by size 15-60 K-files, followed by gentle irrigation with
sodium hypochlorite (2.5% NaOCl) and normal saline, under rubber
dam isolation. No purulent exudate was found from the canal of
the tooth. Calcium hydroxide intracanal medicament was used for
one week. The obturation was completed by using customised Roll
cone technique [Table/Fig-5].

[Table/Fig-6]: Neumann incision on the buccal mucosa (a), surgical specimen (b),
surgical cavity after enucleation of the cystic lesion (c), sutures of the flap (d).

oedema. The underlying connective tissue was chronically inflamed,
with areas of haemorrhage [Table/Fig-7].

[Table/Fig-4]: CBCT sections showing the apical involvement of teeth 11 by the
cystic lesion and the root canal length measured in the vestibular-lingual (sagital
plane-a) and the mesiodistal (coronal plane-b) slices.

The patient was followed-up by means of clinic and imaginologic
examinations. A two-year postoperative CBCT was taken and
prosthetic rehabilitation of the affected area was performed [Table/
Fig-8]. It was possible to verify the regression of the lesion, since
there is no longer interruption of the nasal fossa floor or cortical
incisive canal; as well as a change from highly hypodense image
to a new density one, compatible with soft tissue, suggesting
fibrous scar.

[Table/Fig-7]: Photomicrography showing chronically inflamed cystic capsule with
areas of haemorrhage (10X magnification-a), and stratified squamous epithelium
with prominent inter and intracellular oedema (40X magnification-b).

[Table/Fig-5]: Final periapical radiograph of endodontic treatment.

Difficulty for patient to perform routine examination, risks of
pathological fracture or of even more tissues damages, associated
with cystic growth, were all considered. Marsupialisation, followed
by complete enucleation, was presented to the patient as treatment
choice, but he refused two-steps approach. Then, enucleation was
performed as follows: intraoral antisepsis with 0.12% chlorhexidine
digluconate solution; extraoral antisepsis with topical 10%
povidone iodine; and infiltrative anaesthesia with 2% pivacaine
with epinephrine 1:100,000. Mucoperiosteal flap of Neumann was
performed involving 12, 11 and 23, using a 15 scalpel blade and
periosteal dissector, exposing the large bone defect with the lesion.
Cystic enucleation was performed with surgical curette, followed by
apicoplasty of 11, and 3-0 silk flap closure [Table/Fig-6].
Prescribed medication consisted of a widely used Brazilian protocol
[1,2] for postoperative pain control: 500 mg dipyrone, every six hours,
for two days, in addition to mouthwash with 0.12% chlorhexidine
gluconate, every 12 hours, for seven days.
The specimen was sent to histopathological examination, confirmed
the provisional diagnosis of a radicular cyst. It showed fragments
of cystic capsule, recovered by stratified squamous epithelium,
exhibiting mononuclear inflammatory infiltration and intra/intercellular
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[Table/Fig-8]: Postoperative CBCT 3D reconstruction (a); CBCT images showing
the lesion significant regression (b-d); hypodense residual area close to the 11 apex
(e); continuity of the nasal fossa floor and the cortical incisive canal (e,f).

DISCUSSION
Radicular cyst is the most common odontogenic cystic lesion of
inﬂammatory origin. The frequency, on the permanent dentition, is
about 7 to 54% [3]. These cysts occur associated to the apices of
teeth with infected and necrotic pulps, usually as a consequence
of trauma or dental caries progression [4]. Malassez epithelial
rests are the source of radicular cysts lining. The responsible for
these cysts’ growths, however, is a combination of several factors
involving epithelial-stromal interaction [5]. Large radicular cysts
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are rare, probably because of their slow growth. They can also be
avoided by simple approach of carious lesions or can be solved
by endodontic treatment. When they reach large dimensions, they
can lead to extensive erosion of adjacent bony structures [6], as
occured in our case.
The initial approach must be the endodontic treatment of necrotic
tooth [7,8]. According to previous study, 73.8% of cyst like periapical
lesions healed after nonsurgical root canal treatment [9], with proper
chemical-mechanical cleaning and infection control in the root.
However, depending on the clinic and radiographic features and
on the size of the lesion, the surgical treatment is also necessary
[4,6,10]. Among the main methods of surgical approach of cysts,
four modalities can be listed: enucleation, marsupialisation and
decompression, as well as combination of marsupialisation or
decompression and enucleation, and enucleation with curettage
[11,12]. Marsupialisation and decompression are conservative
interventions for large cysts, because they minimise the risk of
damage to tissues [1,11]. These techniques have disadvantages,
as the fact that the patient should proceed regular draining and
cleaning of the cavity. Besides this, the pathologic tissue is left in situ
and a second surgical procedure is generally required to remove
the residual lesion [1]. The choice, in most cases, is enucleation,
because the entire cyst is removed and complete pathological
examination is undertaken, without postoperative discomfort for
patients, since there is no need for irrigation or the risk of occlusion
of the stent by detritus [11,12]. Accordingly, Diwan A et al., and
Dikicier E et al., also presented cases that support the opinion that
careful enucleation of large cysts can be done with success, without
complications [6,11].
Large cysts, especially in the anterior maxilla, require long-term
follow-up because complete reossification of the surgical area,
in general, takes two years [13]. On conventional radiography,
important anatomical sites of anterior maxilla are visualised with
overlapping of adjacent tissues, including bony structures. The
multiplanar 3D, axial, sagittal and coronal plane CBCT scans provide
a high diagnostic capability for detection of all types of morphological
changes, as well as complete visualisation of the healing area [8].
In our case, it was extremely important, since preoperative CBCT
shows involvement of the adjacent necrotic tooth (11) and its
length, extent of the hypodense lesion, as well as relationship with
incisive canal and nasal fossa floor (without membrane thickening).
These images, besides providing subsidies for surgery planning and
endodontic treatment better than any conventional radiography, also
contributed to the understanding of histopathological presentation
of a radicular cyst, that although the size, maintains its features and
can be differentiated from other entities.
In addition, CBCT has been shown to provide high dimensional
accuracy, without bias, because the CBCT images are isotropic and
the reconstructed slices are geometrically accurate [14]. In the Liang
YH et al., study, there was no difference among measurements
done on CBCT images and in the actual physical lesions performed
in human mandibles [15]. Furthermore, CBCT software may be
used to maximise the diagnostic yield of the captured data [14].
Villoria EM et al., reported two cases in which CBCT was used to
evaluate periapical lesions following endodontic treatment. It could

confirm lesion regression by volumetric analysis [8]. In our case,
comparing measurements obtained on CBCT, preoperative and
postoperatively, it was possible to see significant regression. Then,
with the contribution of CBCT, before and after clinical approach,
we were able to manage successfully this challenger case. Bone
tissue regenerated in the nasal floor, incisive canal and periapical
region of 11. The patient remains asymptomatic, after two years.

CONCLUSION
Multidisciplinary approach involving endodontics and surgery is
necessary in cases of large radicular cysts. The CBCT turned out
to be an important tool to improve diagnosis, endodontic treatment
quality, surgical procedures planning and accuracy, as well as
wound healing during follow-up period, especially in large cystic
lesions in anterior maxilla, where there are aesthetic demand and
important structures.
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cone-beam computed tomography in the management of endodontic problems:
a review of the literature. J Endod. 2014;40(12):1895-901.
[15] Liang YH, Jiang L, Gao XJ, Shemesh H, Wesselink PR, Wu MK. Detection and
measurement of artificial periapical lesions by cone-beam computed tomography.
Int Endod J. 2014;47(4):332-38.

PARTICULARS OF CONTRIBUTORS:
1. Postgraduate Student, Department of Dentistry, State University of Maringá (UEM), Maringá, PR, Brazil.
2. Resident in Surgery and Maxillofacial Traumatology, Department of Dentistry, State University of Western of Paraná (UNIOESTE), Cascavel, PR, Brazil.
3. Adjunct Professor of Oral Pathology, Department of Dentistry, State University of Maringá (UEM), Maringá, PR, Brazil.
4. Associated Adjunct Professor of Maxillofacial Surgery, Department of Dentistry, State University of Maringá (UEM), Maringá, PR, Brazil.
NAME, ADDRESS, E-MAIL ID OF THE CORRESPONDING AUTHOR:
Letícia Ângelo Walewski,
Avenida Mandacar u n 1550, bloco S-08, Maringá, PR, Brazil.
E-mail: letwalewski@gmail.com
Financial OR OTHER COMPETING INTERESTS: None.

Journal of Clinical and Diagnostic Research. 2018 Dec, Vol-12(12): ZD11-ZD13

Date of Submission: Jun 19, 2018
Date of Peer Review: Jul 27, 2018
Date of Acceptance: Sep 07, 2018
Date of Publishing: Dec 01, 2018

13

