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Case Report ‑ Cyst and Tumors

IntRoductIon

The use of three-dimensional (3D) resources applied to 
maxillofacial surgery has enabled a better understanding of 
facial changes, greater understanding of therapeutic possibilities, 
and even personalization of surgical guides and fixing plates. 
Ameloblastoma is a benign odontogenic tumour that can reach 
large proportions and cause aesthetic deformities in patients. 
Its treatment followed by local reconstruction is still seen as a 
challenge.[1] Therefore, the use of 3D technology has been growing 
as a means to facilitate treatment and reconstruction in addition 
to shortening the surgical time employed in these surgeries.[2]

In patients affected by major trauma, it is crucial to promote 
3D reconfiguration of gnathic bones, restoration of the 
mandibular arch perimeter, and maintaining the intercondylar 
distance. This is crucial for both support of soft tissues and 
for the aesthetic appearance of patients. 3D modeling allows 
for prebending the internal fixation devices, thus resulting in 
increased accuracy and shorter surgical time.[2-4]

However, patients suffering from face tumours or facial trauma 
might benefit from 3D images obtained previously. The present 

study aims to report a case of three-dimensionally planned 
ameloblastoma resection, which after 4 months of resection 
suffered a complex fracture of the mandible, whose treatment 
was optimized by the availability of pretrauma 3D resources.

case RePoRt

A 51-year-old male, without previous comorbidities, was 
seen at the Department of Oral and Maxillofacial Surgery at 
General Hospital of Cuiabá, with a complaint of volumetric 
increase at his right submandibular region associated with 
intraoral bone enlargement, discovered after a 5-month 
period when performing imaging exams to install dental 
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Figure 6: (a) Deflected reconstruction plate, (b) new prebent 
reconstruction plate

ba

implants. Upon palpation, a firm swelling of approximately 
3.5 cm at its greatest dimension was observed, corresponding 
to significant facial asymmetry [Figure 1]. Intraorally, 
the respective mandibular mucosa was erythematous, and 
local dental displacement was noticeable. Radiographic 
and tomographic examinations revealed the presence of a 
radiolucent multilocular lesion in the mandible extending 
from the right mandibular body to the left mandibular 
parasymphysis [Figure 2].

Incisional biopsy under local anaesthesia revealed an 
anatomopathological result of ameloblastoma, corroborating 
clinical suspicion. From digital imaging and communications 
in medicine, files of the initial tomographic examination 
were exported to Dolphin Imaging 11.9 software (Dolphin 
Imaging and Management, Chatsworth, CA-USA), 
separating only the interest area (i.e., mandible) and saved 

Figure 1: Axial view of the right submandibular augmentation and 
consequent facial asymmetry

Figure 2: Axial projection in initial computed tomography scan. 
Multilocular lesion showing 3.55 cm in its largest diameter

Figure 3: Anatomical impression of the mandible with prebent 
reconstruction plate

Figure 5: Second surgery, after facial trauma

Figure 7: New reconstruction plate adapted to remnant mandibular structure

Figure 4: (a) Initial surgical view of the mandible before marginal surgical 
resection, (b) Reconstruction plate fixed after surgical resection
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in stereolithography (STL) format. The STL file was inserted 
in the Simplify 3D software (Simplify 3D, Blue Ash, 
OH-USA) and converted to 3D printing on the GT Max Pro 
H5 printer (GT Mexamerica‑SP, Brazil) using ABS filament. 
Once with an anatomical impression of the mandible, the 
reconstruction plate was modeled to the remnant mandibular 
structure predicted to exist after resection [Figure 3].

Then, the patient underwent total excision of the lesion by 
mandibular marginal resection providing a visual safety 
margin of 1 cm at the remnant bony structure, making it 
possible to preserve the base of the jaw. The previously shaped 
reconstruction plate was fixed to maintain the arch perimeter 
and prevent pathological fracture [Figure 4].

In the 4-month postoperative period, the patient was a 
victim of a motorcycle accident, with direct trauma to the 
face, causing a deflection of the plate that was fixed in the 
region of resection and fracture of the mandibular base that 
remained [Figure 5]. From the initial prototyping, a new 
reconstruction plate (2.4 system) was moulded. Successful 
reduction of the mandibular fracture along with replacement 
of the plate was performed. There was adequate titanium plate 
adaptation to the remaining bone and maintenance of aesthetic 
mandibular contour [Figures 6 and 7].

Currently, the patient is at an 8‑month postoperative follow‑up 
since the last intervention, with the expected limitations from 
resection of ameloblastoma and awaiting opportunity for 
rehabilitation with dental implants [Figure 8].

dIscussIon

Ameloblastoma is a benign odontogenic neoplasm, recently 
classified without the inclusion of the terms “solid/multicystic” 
which were removed due to the lack of biological significance 
and not to create confusion with the current possible unicystic, 
extraosseous/peripheral, or metastatic variants (malignant). 
Ameloblastoma treatment is commonly performed by resection 
with establishment of safety margins.[5]

The 3D loss of bone results in difficulty in accurate anatomical 
reduction of atrophic jaws, which have undergone subsequent 
trauma. The morbidity of these reconstructive surgeries can be 
reduced with the use of 3D technologies that serve as useful 
tools to restore function and aesthetics.[2,6]

The use of prebent plates created from 3D-printed models 
for individuals with mandibular fractures and undergoing 
reconstruction after major resections are associated with 
shorter intraoperative time and lower operating costs compared 
to those treated with adaptation and fixation.[6,7] This promotes 
better intraoperative management and less need for major 
adjustments to fixation devices during the intraoperative 
period. In addition, having a 3D printer in the same facility 
where the patient will be operated reduces the waiting time 
for the surgery and thus its overall cost.[6]

No case reports were founded in the literature where a previous 
3D template was used as a reference for 3D biomodel printing 
for a patient who later suffered facial trauma or tumour. Thus, 
in the absence of this anatomical information, the most common 
alternative is mirroring of the contralateral healthy segment and 
its transposition to the area that will be submitted to surgical 
treatment. In this way, the impression of a new 3D model and 
presurgical planning with prebent internal fixation device can 
minimize the handling of the reconstruction plate during surgery 
and with good results in terms of symmetry and biomechanics.[8] 
Difficulty arises if the tumour or the trauma affects both sides 
of the face and prevents the mirroring option for reconstruction.

Biobanks provide biological resources that enable its use mainly 
for research purposes.[9] Hence, biobanks could collect anatomical 
data to be used in future by a particular individual. For such, a 
cone-beam computed tomography (CBCT) could be used to 
gather soft- and hard-tissue anatomy, whereas it presents minimal 
distortion, significantly reduced dose radiation and lower costs 
compared to fan-beam computed tomography. For the dental 
anatomy, poorly reproduced by any computed tomography,[10] 
intraoral scanning is an accessible reality in the current digital 
dentistry era, with no radiation effects. Hence, a backup of the 
craniofacial skeleton, composed by the union of the CBCT and 
the dental scans, could allow biobanks to evolve by offering data 
storage services referring to the craniofacial skeleton.

conclusIon

The associated use of innovative technological devices, such as 
3D printing, and facial digital biobanks help not only to improve 
surgical planning as a guiding aid during the operation but also 

Figure 8: (a) Three‑dimensional view from first computed tomography 
scan (b) Postoperative three‑dimensional view of mandibular marginal 
resection (c) Three‑dimensional view from first computed tomography 
scan of facial trauma (d) Postoperative three‑dimensional view of 
mandibular osteosynthesis
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acting as a tool that allows a possible treatment in at-risk patients 
of facial injury, such as sportspersons and defense personnel 
and for those who develop any type of facial anatomical defect.
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