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although in scant amounts with minimal yield of specimen for biopsy 
[18]. Spontaneous resolution has been reported [12,17], however, 
curettage eliciting fresh blood and subsequent clot formation will yield 
predictable consolidation. Within six to twelve months after surgical 
exploration, remineralization of the lesion and normal radiographic 
appearance will be observed [3].

Case Presentation
A 14-year-old healthy female presented for a consult due to a 

random radiographic finding in the right inferior portion of the anterior 
mandible on a panoramic radiograph taken as part of her orthodontic 
treatment. Patient reported no symptoms and denied any trauma to the 
mandible.

Upon clinical examination: no extra oral swelling or 
lymphadenopathy found, intra oral exam revealed no fluctuation, no 
buccal or lingual cortical expansion (Figures 1A and 1B), all mandibular 
canines, lateral and central incisors showed normal response to thermal 
(cold) test and diagnosed vital with no evidence of mobility and had 
normal probing depths.

As demonstrated in Figure 2 from a pre-operative CBCT taken on 
2014 there is a well-defined, round, lightly corticated mixed-density 
lesion in the right inferior portion of the anterior mandible. The right 
border of the lesion lies immediately apical to tooth #27 and the left 
border just crosses the midline. It slightly thins but does not expand 
not perforate the buccal or lingual cortices. It has no effect on the 
nearby dentition, abutting the apical lamina dura of tooth #27 without 
perforation. The internal structure of the lesion is largely hypodense 
with a mixed, cloudy hyperdensity in the inferior quarter of the lesion.
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Introduction
The simple bone cyst (SBC) is an asymptomatic lesion, often 

accidentally discovered during routine radiological examination. It is 
a non-neoplastic osseous lesion first described by Lucas and Blum in 
1992 [1-3]. In 1946, diagnostic criteria specified the absence of epithelial 
lining and a bony wall surrounding the lesion as characteristics specific 
to the SBC [4-11].  Ninety percent of SBC cases are reported to be in 
long bones such as the proximal humerus and femur, however, simple 
bone cysts only comprise one percent of all cysts affecting the jaw [7].

Relative to the craniofacial complex, SBCs have been reported to 
involve the ramus, symphysis, and most commonly, the body of the 
mandible [12-16]. Pathogenesis of the lesion is unclear as evidenced by 
the variety of names describing it throughout the literature: idiopathic 
bone cavity, solitary bone cyst, extravasation cyst, hemorrhagic bone 
cyst, progressive bone cavity, and unicameral bone cyst are terms used 
to describe the same lesion [17,18].

There is a clear lack of understanding concerning the 
etiopathogenesis of SBCs and the literature is replete with etiological 
theories. The three predominating hypotheses include (a) an 
abnormality of osseous growth, (b) tumor degeneration, and (c) trauma 
induced intraosseous hematoma formation followed by enzymatic 
destruction of adjacent bone [15].

Commonly, though, SBC’s are detected during the second decade 
of life, while some sources report no predilection for male or female, 
others report a male predominance [5,6,17]. Radiographically, the 
lesion appears as a unilocular, radiolucent image, with a cortical margin 
of varying thickness. It tends to have a thick, well-established cortex in 
the alveolar process around the teeth and a faint, or non-existent cortex 
along the lateral borders and at the apical extent of the lesion [13,17]. 
It is commonly presented with an irregular or scalloped border, which 
does not affect the lamina dura or roots of the involved or adjacent teeth 
[14,17]. Differential diagnoses should include odontogenic keratocyst, 
ameloblastoma, central giant cell lesion, central ossifying fibroma, 
vascular lesions, and adenomatoid odontogenic tumor [2,5,13,17].

Following radiographic diagnosis, conventional treatment requires 
surgical exploration under local anesthesia and curettage of the bony 
walls. Definitive diagnosis is achieved during this surgery when the 
empty cavity is discovered to lack an epithelial lining [18]. Bright 
blood or a serosanguinous fluid may be aspirated from the cyst cavity, 

3D CBCT Superimposition Use in Evaluation of Simple Bone Cyst Lesion 
Resolution-A Case Report
David Dano*, Monica Schmidt, Dhurata Shosho and Anthony Mecham
Henry M Goldman School of Dental Medicine, Boston University, USA

Abstract
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The shape, lack of expansion or effect on other structures, and the 
appearance of the borders are all suggestive of a simple bone cyst. The 
internal hyperdensities could be a result of spontaneous healing and 
bone formation within the lesion.

Following the CBCT findings, exploratory surgery was performed 
under local anesthesia and N2O sedation.

Bi lateral mental block anaesthesia with additional local infiltration 
given followed by sub-marginal flap extending from the mesial aspect 
of mandibular lateral incisor to the mesial aspect of the lower right 
mandibular canine (Figure 3A). Full thickness mucoperiostal flap 
raised, an area mesial to root of the right mandibular canine was 
identified from the pre-operative imaging to be part of the defined 

Figure 1A: Intra Oral exam demonstrated no buccal. 

Figure 1B: Intra Oral exam demonstrated lingual cortical expansion.

Figure 2: Pre-operative CBCT shows a well-defined, round, lightly corticated mixed density lesion in the right inferior portion of the anterior mandible.
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of any type of tissue lining the cavity. 3/0 chromic gut Sutures used and 
dressing placed on the chin to support muscles attachment.

Post-operative healing period was uneventful and patient presented 
for post-operative follow up appointments after 2 weeks, 6, 12, 18, 24 
and 30 months.

A 30 month Post-operative CBCT showed complete resolution 

lesion and served as the needle access point for the aspiration performed 
to determine the content of the cavity.

Aspiration result was positive (Figure 3B) and yield 3 ml of blood 
like fluid, 5x5 mm bony window created using #4 round surgical bur in 
order to access the bone cavity directly (Figure 3C).

Following a complete curettage of the bony cavity walls, no evidence 

Figure 3A: Operative procedure: Flap design. 

Figure 3B: Operative procedure: aspiration results

 

Figure 3C: Operative procedure: Lesion cavity.

Figure 4A: A 30 month Post-operative CBCT Panoramic Reformat. 
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of lesion and bone gain as presented in Figure 4A and clinical exam 
demonstrated healthy tissue and periodontium (Figure 4B).

Discussion
The purpose of this case report is to present a unique representation 

of overlapped diagnostic CBCT slices for a classically presented lesion. 
The lesion was incidentally detected on a CBCT scan acquired when 
the patient was 14 years of age. It presented as a well-defined, faintly 
corticated, round radiolucency in the mandibular right anterior region 
apical to teeth #25 through 27. The lesion was noted to be partially 
radiolucent, largely hypodense with some ossification in the inferior 
extent. Slight thinning of the buccal and lingual cortical plates was 
noted. Differential diagnoses included simple bone cyst, aneurysmal 
bone cyst, and central giant cell granuloma (Figure 5).

The asymptomatic nature of the simple bone cyst often results 
in incidental discovery, as described in this particular case. The well 
circumscribed, unilocular lesion surrounded by bony walls but lacking 
epithelial lining falls in line with the diagnostic criteria of simple bone 
cysts as established in 1946 [11]. Presentation of this lesion is suggestive 
of SBC.

Although SBC’s are typically not known to cause calcification, there 
are existing reports of spontaneous lesion healing. The calcifications at 
the inferior aspect of this particular lesion may, therefore, have been a 

result of spontaneously healed bone rather than calcification produced 
by the image itself or secondarily to infection.

Important to note is the lack of bone expansion surrounding the 
lesion and confirmed vitality of neighboring teeth. Diagnosis of simple 
bone cyst prior to exploratory curettage is difficult despite the classic 
presentation of the lesion. 

Surgical intervention is, therefore, both helpful in narrowing down 
the differential diagnoses as well as greatly effective in resolving the 
lesion. 

Regeneration and resolution of this lesion following surgical 
exploration are in agreement with literature (8) that emphasizes the 
significance of a) early radiographic detection and b) exploratory 
curettage as means to stop the lesion from progressing in size or causing 
any changes in vitality to neighboring teeth.

Bleeding induced by the exploratory curettage supplies fresh blood 
to the area inducing further osseous regeneration and mesenchymal 
cell differentiation [10].

In cases where simple exploratory curettage is unsuccessful, 
injection of lyophilized bone, hydroxyapatite, or Gel-foam have been 
introduced as therapeutic alternatives [3,4,9]. 

For our patient, a follow-up CBCT was taken 30 months following 
the initial evaluation and the surgical procedure. At that time the 
patient was 17 years old and the two CBCT’s were compared. The 
new CBCT showed a thinner, fainter corticated border and a cloudy 
mixed appearance of the internal structure (Figures 4-6). The internal 
structure showed a swirling, cloudy hyperdense appearance, consistent 
with healing bone formation (Figure 7).

Superimposition Anatomage Invivo software, version 5.4.5, was 
used for visualization and image formation of the two data sets as well 
as performing superimposition of the two scans. 

To perform superimposition, the preoperative scan was imported 
over the postoperative scan. The mandibular bone was used to align the 
two scans as there was discrepancy in the position of the mandible in 
the two scans. Orthodontic tooth movement was also evident.

During superimposition, voxels from the original scan maintain 
white hue, while voxels of the imported scan are given a blue-green 
hue. The best visual representation of bony changes resulted when the 
2017 scan was initially opened and the 2014 scan was imported and 
superimposed as a new volume. This resulted in white bony changes 

Figure 4B: A 30 month Post-operative CBCT clinical appearance.

Figure 5: Pre-operative CBCT Panoramic Reformat.
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Figure 6A: Preoperative CBCT Coronal section.

Figure 6B: Preoperative CBCT postoperative.

Figure 7: Postoperative curved section demonstrating swirling hyperdense internal appearance within the healed lesion.



Page 6 of 6

Citation: Dano D, Schmidt M, Shosho D, Mecham A (2017) 3D CBCT Superimposition Use in Evaluation of Simple Bone Cyst Lesion Resolution-A 
Case Report. Dentistry 7: 462. doi:10.4172/2161-1122.1000462

Voume 7 • Issue 11• 1000462Dentistry, an open access journal
ISSN: 2161-1122

Figure 8: Superimposition: preoperative (blue-green) overlaid on postoperative(white).

between the pre and post-operative scans. White voxels then stand out 
in contrast to surrounding blue-green voxels, showing where new bone 
formation took place (Figure 8). 

Conclusion
Superimposition of the CBCT scans depicts progressive osseous 

regeneration of the unilateral lesion with no evidence of recurrence 30 
months later. 

Simple bone cysts are known in literature as wholly radiolucent or 
hypodense lesions that do not cause calcifications. Therefore ossification 
of a healing lesion could be a confounding radiographic feature. It is 
important to consider a spontaneously healing simple bone cyst as part 
of a differential diagnosis when presented with mixed or hyperdense 
lesions even in the case that the lesion is thought to have arisen de novo. 

Conclusive etiology and pathogenesis of simple bone cysts are yet 
to be met. Keeping this in mind, continued reporting of well-described 
cases is a critical component to assembling information for further 
analysis.
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