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Desenho de guia tridimensional (3D) para restauragdo de oclusdo em
paciente com fratura do condilo mandibular. Resultados preliminares
e desafios da implementacéo da tecnologia digital no servigo publico.

Design of a three dimensional guide (3D) guide for occlusion
restoration in a patient with a mandibular condylar fracture.
Preliminary results and challenges of implementing digital technology
in the public service.

Disefio de guia tridimensional (3D) para la restauracion de la oclusion
en un paciente con fractura condylar mandibular. Resultados
preliminares y retos de la implantacion de la tecnologia digital en el
servicio publico.
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RESUMO

As fraturas mandibulares sdo comuns quan-
do as condi¢Oes necessarias estdo presentes.
Caso seja indicado o tratamento cirdrgico
aberto, com fixagdo dos segmentos 0Gsseos
fraturados com placas e parafusos, a restau-
racdo oclusal é obrigatdria. O servico publi-
co é responsavel por resolver grande parte
dessa demanda de pacientes cirdrgicos e a
insercdo da tecnologia tridimensional (3D)
tornou-se imperativa, pois auxilia imensa-
mente no planejamento cirdrgico, aumen-
tando o grau de exatiddo do reposiciona-
mento dsseo e, consequentemente, reduzin-
do as taxas de insucesso do tratamento e a
possivel necessidade de reoperagdo do pa-
ciente. A instalacdo da Barra de Erich é o
padrdo ouro para se obter a oclusdo origi-
nal, e na sua instalag&o, devido ao manuseio
de fios de aco, o risco de lesdo e contami-
nacdo cruzada ainda representa perigo ocu-
pacional para o cirurgido. No diagnéstico
das fraturas mandibulares, a tomografia
computadorizada tem se destacado como o
exame complementar que mais agrega in-
formagdes ao exame clinico, permitindo ao
cirurgido a visualizacdo da fratura, inclusi-
ve em trés dimensdes (3D), facilitando so-
bremaneira o planejamento e a tatica cirur-
gica. Este estudo descreve 0s passos envol-
vidos na concep¢do de guia de restauragéo
oclusal virtual, impressdo em impressora
3D e utilizagdo no tratamento de paciente
com fratura condilar para a qual esta indi-
cada cirurgia. Os resultados iniciais, neces-
sidades futuras e desafios também serdo
discutidos.

Palavras Chave: Servico publico, Fraturas
mandibulares, fixacdo de fraturas condila-
res, miniplacas, tecnologia 3D.

ABSTRACT

Mandibular fractures are common when the
necessary conditions are present . If open
surgical treatment is indicated, with fixation
of the fractured bones with plates and
screws, occlusal restoration is mandatory.
The public service is the place for resolving
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a large part of this demand for surgical
patients and the insertion of three-
dimensional (3D) technology has become
imperative, as it helps immensely in surgi-
cal planning, increasing the degree of bone
repositioning and consequently reducing
treatment failure rates and the potential
need to reoperate the patient. The installa-
tion of the Erich Bar is the gold standard for
achieving original occlusion, and in its in-
stallation, due to the handling of steel wires,
the risk of injury and cross-contamination
still represents a major occupational risk for
the surgeon. In the diagnosis of mandibular
fractures, computed tomography has stood
out as the complementary exam that adds
the most information to the clinical exami-
nation, allowing the surgeon to visualize the
fracture, even in three dimensions (3D),
greatly facilitating surgical planning and
tactics. This study describes the steps in-
volved in designing a virtual occlusal resto-
ration guide, manufacturing it on a 3D
printer and using it to treat a patient with a
condylar fracture for which surgery is indi-
cated. Initial results, future needs and chal-
lenges will also be discussed.

Keys Words: Public service, mandibular
Fractures, condylar fracture fixation, mini-
plates, 3D technology

RESUMEN

Las fracturas mandibulares son frecuentes
cuando se dan las condiciones necesarias.
Si el tratamiento quirdrgico abierto es indi-
cado, con fijacion de los segmentos Gseos
fracturados con placas y tornillos, la restau-
racién oclusal es obligatoria. El servicio
publico es responsable de resolver gran
parte de esta demanda de pacientes quirur-
gicos y la insercion de la tecnologia tridi-
mensional (3D) se ha convertido en un im-
perativo, ya que ayuda enormemente en la
planificacion quirdrgica, aumentando el
grado de reposicionamiento 4seo y, en con-
secuencia, reduciendo las tasas de fracaso
del tratamiento y la posible necesidad de
reoperacion del paciente. La instalacion de
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la barra de Erich es el patron oro para obte-
ner la oclusion original, y en su instalacion,
debido a la manipulacion de alambres de
acero, el riesgo de lesiones y contaminacion
cruzada sigue representando un riesgo labo-
ral importante para el cirujano. En el diag-
nostico de las fracturas mandibulares, la
tomografia computarizada se ha destacado
como la prueba complementaria que mas
informacién afiade al examen clinico, per-
mitiendo al cirujano visualizar la fractura,
incluso en tres dimensiones (3D), facilitan-
do enormemente la planificacion y la tacti-
ca quirtrgica. Este estudio describe los
pasos necesarios para disefiar una guia de
restauracion oclusal virtual, fabricarla en
una impresora 3D y utilizarla para tratar a
un paciente con una fractura condilar para
la que esta indicada la cirugia. También se
discutirén los resultados iniciales, las nece-
sidades futuras y los retos.

Palabras clave: Servicio publico, fracturas
mandibulares, fijacion de fracturas condila-
res, miniplacas, tecnologia 3D.

INTRODUCTION

Mandibular fractures are frequent in large
cities, where the necessary conditions for it
to happen are found, such as crowding, high
speed urban displacement and violence®. If
open surgical treatment is indicated, with
fixation of the fractured bones with plates
and screws, occlusal reestablishment is
mandatory. Erich Bar installation is the
gold standard to reach original occlusion,
and in its installation, due to the handling of
steel wires, the risk of injury and cross-
contamination still poses great occupational
risk to the surgeon.

In the diagnosis of mandibular fractures,
computed tomography has stood out as the
complementary exam that adds more in-
formation to the clinical examination, al-
lowing the surgeon to visualize the fracture,
including three-dimensional (3D), greatly
facilitating surgical planning and tactics.
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The improvement of three-dimensional
(3D) techniques is a natural evolution in
many areas of health sciences. The 3D
technology is already used in dentistry in
various clinical situations, and several
softwares are available, each indicated to
perform specific tasks, either in the diag-
nostic, pre-clinical or clinical use, such as
tray design, veneers and dental crowns,
design of platforms and guides for implant
installation surgeries; and in this article, in
the design and manufacture of an occlusal
guide, which replaces the Erich bar as a tool
in intraoperative occlusal restoration. In the
public service, the demand for patients who
need this type of treatment is growing ex-
ponentially, in line with the increase in fast
delivery services, carried out here in the
city of Sdo Paulo by motorcycle. It has even
become common to see motorcyclists who
have been in an accident and have fractured
their facial bones and who have already had
a plate installed to treat a previous facial
fracture. In addition, many patients treated
by the public service do not have the num-
ber of teeth and/or the quality of periodon-
tal insertion that would allow the erich bar
to be installed, so that we have another
reference for occlusal restoration. In this
type of patient, 3D technology would have
a precise indication. The demand for three-
dimensional digital technology has grown
and has become an integral part of sur-
geons' arsenal in reverse planning. And the
public service would not be left out of this
technological revolution.

We are currently implementing a total qual-
ity program in oral and maxillofacial sur-
gery department in Hospital Regional de
Osasco SUS/SP, named as “ColosSUS Bu-
cal”. This program aims to increase the
treatment of patients who need dental care,
especially in the area of oral and maxillofa-
cial surgery. Doing more with the same
resources.

This paper describes the steps, in the quest
to make virtual occlusal restoration guide
and its fabrication in 3D printer and use in
the care of patient with condylar fracture
with surgical indication®. Early results,
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needs and future challenges, will also be
discussed.

CASE STUDY

Male patient was referred to hospital Re-
gional de Osasco SUS/SP with a history of
beating, which occurred during assault. He
was oriented, with normal vital signs, ini-
tially evaluated and released by the trauma
team. He complained of pain in the right
mandible region and presented occlusal
deviation when opening his mouth. With
presumptive diagnosis of condylar fracture,
the patient underwent a facial computed
tomography scan, which confirmed the
diagnostic hypothesis (Fig 1).

Figure 1 - 3D tomographic image showing
low condylar fracture.

After preoperative exams and patient con-
sent, surgery was scheduled for fixation of
the right condylar fracture. In the surgical
planning, it was planned to restore the oc-
clusion by means of a 3D guide, which
would be made from the CT scan that was
performed on the patient. The tomography
DICOM (Digital Imaging and Communica-
tions in Medicine) data was converted into
stl (Standard Triangle Language- file used
for 3D impressions, created by the 3D sys-
tems-Rock Hill-South Carolina Laboratory-
USA) in the software invesalius© (Renato

Journal of Clinical Implants and Surgery
Sdo Paulo, v. 1, n. 2 (2024).

Archer Information Technology Center-
Campinas-Brazil) and then the Im-
plantViewer© software (Anne Solutions-
Sdo Paulo-Brazil) was used for condylar
fracture reduction and occlusal alignment.
The 3D guide was printed with a Form-
labs© 2 3D Printer (Sommerville-
Massachusetts-USA), printed in 0.5 mi-
crons.

Preoperatively, the occlusal guide was test-
ed (Fig 2), it fit the maxilla initially, and
later, only the mandible, as this was dis-
placed by the condylar fracture.

Figure 2 - 3D printed occlusal guide under
test. this guide fit the maxilla, but because
the mandibular occlusion was misaligned
by the condylar fracture, it did not fit the
mandible.

The patient was intubated via nasotracheal
tube, the fracture was accessed via the
retromandibular approach, the occlusal
guide was positioned, an attempt was made
to reestablish occlusion, but the 3D guide
was thicker on one side and required dia-
mond bur wear, so it was decided to seg-
ment it. The fracture was fixed with a ro-
bust 4-hole 2.0-mm plate with locking sys-
tem (Fig 3). (OrtomixSP, Santo André-SP)
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Figure 3 - Retromandibular approach. Ro-
bust miniplate fixed with locking screw,
correcting the condylar fracture.

The post operative proceeded normally and
the patient was discharged the next day.
Occlusal function was restored, he had no
motor loss of the VII cranial nerve, and he
was discharged permanently after 2 months
postoperatively (Fig 4).

Figure 4 - 3D tomography 2 months post
operatively, showing condylar fracture re-
pair.
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DISCUSSION

The use of 3D printing technology is not
new; however, this was our first experience
in making occlusal guide for condylar frac-
ture treatment. Initially, the production of
the guide requires specific software, mas-
tery in the handling of high-tech equipment
such as 3D printers, as well as all the digital
flow that originates from it>. In this specific
case, the guide was made with a different
thickness than we wanted, probably due to
our error in obtaining the inter-cuspidation,
since due to the condylar fracture, the man-
dibular occlusal plane had its Z axis tilted.
As this guide is obtained by milling on a
3D printer, it needs to receive an individu-
alized finish (customization), especially
when removing resin, to allow visualization
of occlusion and inter cuspidation in the
anterior teeth. Another problem detected
was the fragility of the guides, as some had
very thin areas, which favored fragmenta-
tion during repeated occlusal checks.

We believe that these three-dimensional
guide models were created to facilitate oc-
clusal restoration and are now widely used
in orthognathic surgery. The main limiting
factor is the high cost of access to these
technologies and the need to dominate these
programs and milling machines. In our
view, the application of this technology in
patients with facial fractures still requires a
long learning curve, since restoring tooth
alignment requires manipulation of the
fractured fragments, which, even today, is
best achieved with the installation of Erich
Bar. As a learning experience, we noted the
need for future research to use intraoral
scanning, since tomography does not pro-
vide good definition of the tooth surface,
which may compromise the guide fitting.

(Fig 5).

The importance of using this technology,
which has recently been incorporated into
the arsenal of dentistry and especially in the
public service, would be to increase the
accuracy of the surgical repositioning of
fractured segments, thus reducing the po-
tential need to reoperate on the patient,

ISSN: XXXX-XXXX

Pag. 5

Journal of Clinical Implants and Surgery, Sdo Paulo, v. 1, n. 2 (2024).




Journal of Clinical Implants and Surgery
Sdo Paulo, v. 1, n. 2 (2024).

Journal of Clinical

Implants and Surgery ISSNE000E00K

which would increase the treatment costs. 2021; 9:e04410.
Specifically in Brazil, where mandibular https://doi.org/10.1002/ccr3.4410

fractures caused by motorcycle accidents . . -
represent a public health problem and re- 4- Martini MZ, Takahashi A _de Ollvelra_
Neto HG, de Carvalho Junior JP, Curcio

R . 4

uire surgical treatment. R, Shinohara EH. Epidemiology of
mandibular fractures treated in a Brazil-
ian level I trauma public hospital in the
city of Sdo Paulo, Brazil. Braz Dent J.

Figure 5 - Virtual planning of condylar

fracture reduction (Orange) and construc- 2006;17(3):243-8. doi: 10.1590/50103-
tion of a virtual bite guide (yellow). This 6440’2006000300013

file was transferred to a 3D printer and

made in resin.

REFERENCES

1- Ding, Q, Fu, Z-Z,; Yue, J et al. Virtual
Surgical Planning and Three-
Dimensional Printing to Aid the Ana-
tomical Reduction of an Old Malunited
Fracture of the Mandible, Journal of
Craniofac Surg. 2021, 32 (7) e647-e649
doi: 10.1097/SCS.0000000000007653.

2- Kongsong W, Sittitavornwong S. Utili-
zation of Virtual Surgical Planning for
Surgical Splint-Assisted Comminuted
Maxillomandibular Fracture Reduction
and/or Fixation. Craniomaxillofacial
Trauma & Reconstruction.
2020;13(4):334-341.
d0i:10.1177/1943387520948677

3- Barreda Hale, M, Romero-Araya, P, Cea
Herrera, M, et al. Computer-assisted
planning with 3D printing for mandibu-
lar reconstruction caused by a mandibu-
lar fracture with secondary osteomyeli-
tis: A Case Report. Clin Case Rep.

Pag. 6

Journal of Clinical Implants and Surgery, Sdo Paulo, v. 1, n. 2 (2024).



https://doi.org/10.1002/ccr3.4410

