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traditional implantology.

Abstract
The purpose of presented case report was to show the outcome of prosthetic rehabilitation of a resorbed
maxilla with an individual titanium maxillary implant using virtual 3D surgical planning and fabrication using
Selective Laser Melting (SLM) technology. Oral rehabilitation in patients with severe atrophy using a custom
titanium subperiosteal implant could be a solution with great potential to solve the well-known problems of

It is also very important to have enough experience with implants in general to reach the skill level to perform
custom subperiosteal titanium implants using SLM laser growth technology.

Keywords: atrophic maxilla three-dimensional (3D) models of, individual implant, Digital additive manufacturing

technologies

Introduction

Rehabilitation of patients using dental implantats has
shown long-term results with success rates up to 97%,
in the presence of a sufficient amount of jaw bone.
However, physiological atrophy of the jaws, post-
extraction resorption, defect of the alveolar ridge
different etiology, the installation of standard dental
implants becomes more complicated.!2

For the implant rehabilitation of such patients,
traditional augmentation procedures such as bone
augmentation techniques, guided bone regeneration,
maxillary sinus elevation techniques with or without
transplantation provide effective long-term solutions
in the treatment of atrophy.>*®

Various types of grafts have been available for
alveolar ridge augmentation, Autografts (autogenous
grafts),  Allografts  (allogenic,  homologous,
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homografts), Allografts (allogenic, homologous,
homografts), Alloplasts (alloplastic grafts, synthetic
grafts), Platelet-rich plasma (PRP), Platelet-derived
growth factors (PDGF). Resorbed ridge reconstruction
using Autografts is considered the gold standard in
rehabilitation.1%1!

Effective implantation of bone grafts depends on the
following factors: surgical asepsis, soft tissue
coverage, secure fixation of the graft, presence of a
bone blood vessel, and optimization of growth
factors.’ However, the obtained data suggest that the
success of bone grafts also depends on the volume
(size) of the restoration and the number of missing
bones walls.*3

Bone grafting may not always lead to a positive result,
which dictates the search for alternative methods of
implantation without bone grafting, which can reduce
the risk of surgical complications and treatment
time,14-16

Modern treatment options such as zygomatic implant,
pterygoid implant, tilted implant, short implants, for
posterior atrophic areas where aesthetics are not of
paramount importance, may be the treatment of choice
given that they may lead to an orthopedic and
functional compromise.t’-20

The use of individual implants opens up new
perspectives for the rehabilitation of patients with
significant resorption of the jaw bones. Digital
additive manufacturing technologies and methods
have made it possible to create individual implants
based on cone beam computed tomography (CBCT)
data for each individual clinical case.?

In recent vyears, digital technologies, such as
computer-aided design/computer-aided manufacture
(CAD/CAM), digital intraoral scanners, and additive
manufacturing (AM) technologies, have been
successfully applied in implant dentistry.?22

Today, Selective Laser Melting (SLM) technology
opens up promising possibilities for customized
titanium dental and maxillofacial implants.

For the manufacture of individual implants, the
obtained CT scans (DICOM files) are required; have a
number of tools for virtual modeling of individual
implants; convert virtual models of individual
implants using Digital additive manufacturing
technologies.

In this clinical case, the presented use of a 3D-
modeled custom implant produced using Selective
Laser Melting (SLM) technology for the rehabilitation
of a patient with significant resorption in the
edentulous upper jaw will be presented.

Case reporta

52 years female patient, presented to clinic with
edentulous significant atrophic maxilla.

Obijectively

Edentulous atrophic maxilla. After the clinical-radial
examination, a treatment plan was defined that
included: installation an individual implant implant. 3
months after implant placement non-removable metal-
ceramic prosthetic restoration was fabricated and
adjusted. The patient has been followed up for 1 years.
So far, no further problem has occurred and the
restoration has remained functional.

Preoperative Planning

Virtual surgery was planned using high-resolution
computed tomography. The CBCT-derived DICOM
files were imported into software to create three-
dimensional (3D) models of the patient's bone
anatomy. The next step was to design and determine
the shape and extent of the subperiosteal structure,
taking into account the position of the prosthetic
abutments and the remaining bone, as well as its
length in a particular position. Based on the CT images
of the patient's bone anatomy, a CAD model an
individual implant was digitally constructed figure 1-
2.
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Figure 1. A, B, C. 3D CT images of the patient's bone anatomy, a CAD model an individual implant was
digitally constructed

Figure 2 A, B, C, D, E, F, G. The planned position of the implant on the overview image in the frontal, axial and
sagittal directions. The extreme planned position of the implant was located taking into account the position of
the prosthetic abutments and the remaining bone

The biomodel was then physically built individual
implant using Digital SLM  manufacturing
technologies.

Surgical Procedure

Crestal incisions were made to elevate the
mucoperiosteal flap to ensure adequate soft tissue
coverage of the titanium implant. After a thorough
dissection with a periostotomy and complete exposure
of the maxillary defect, a maxillary implant was
placed, which provides a passive fit to the bone
surface. Implant was fixed to the bone with screws 1.5
and 2 mm in diameter of different lengths according
to a preliminary virtual plan. The ends of the
prosthetic connections came out through small
incisions in the flap. Finally, periosteal relaxation
incisions were made in the periosteum to facilitate
proper mobilization of the flap, and the wound was
closed hermetically with absorbable sutures figure 3.

Gt/ ' NS
Figure 3 A, B, C, D. A patient with a total maxillary

edentation treated with a subperiosteal implant
(implant aspect and surgical stage)

In the postoperative period, oral antibiotic therapy
(amoxicillin/clavulanic acid 1 g/8 h) was prescribed
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for the first 7 days, analgesics, anti-inflammatory
drugs, and 0.12% chlorhexidine solution for
mouthwash 2-3 times a day, during the first week.
Two weeks after the intervention, removes the sutures
and installs a temporary prosthesis, turning the edges
to avoid friction and trauma to the mucous membrane.
3 months after the operation, after the gums have
completely healed, impressions are taken and a fixed
prosthesis is made from metal-ceramic according to
the CAD/CAM project fig.4,5. Prostheses were made
in the clinic according to the generally accepted
protocol. The patients were rehabilitated with a fixed
prosthesis on subperiosteal implants with good
aesthetic and functional results figure 6, 7.

Figure 4. The position Figure 5. Finished metal-
of the abutments in the  ceramic prosthes according
working laboratory to the CAD/CAM project on
plaster model a working lab plaste

Figure 6. The position of
the abutments in the
cavity makes the final

fixation of the prosthesis

Figure 7. Finished
metal-ceramic
prostheses fixed in the
oral cavity

A follow-up CT scan was performed to assess the
accuracy and placement of the implant.

Disscusion

Treatment of severely atrophied posterior jaws with
standard length root implants is a challenge. Bone
reconstructive surgery is the treatment of choice;
however, some patients may not take it for economic
reasons or due to higher morbidity. For severe bone

resorption in the jaw where the patient does not want
to undergo bone regeneration, modern digital
technologies may represent a viable solution with the
possibility of fabricating customized implants ideally
adapted to their local morphology and anatomy.?®
Computer-aided design / computer-aided
manufacturing (CAD/CAM) technologies have
recently opened up new frontiers in biomedical
applications. Selective laser melting (SLM), is a
CAD/CAM technique that allows the creation of
complex three-dimensional (3D) structures created
using image-based computer-aided design techniques.
With Selective laser melting (SLM) technology,
individual implants can be made for individual
patients. SLM technology allows the creation of
porous implant structures, which help provide
attachment points to the bone tissue and promote
accelerated osseointegration.?® Therefore, implants
made using SLM technology can adequately transfer
loads between the implant and the bone, thereby
increasing the life of the implant and the implant-
supported restoration. In terms of materials, titanium
is a widely used material in implants and other
biomedical applications due to its high strength-to-
weight ratio, corrosion resistance, low density, and
non-magnetic  properties.?? Due to its high
biocompatibility, Ti-6Al-4V is considered one of the
most suitable biomaterials for dental and maxillofacial
implants, manufactured using selective laser melting
(SLM) technology. The highly porous surface of laser-
sintered titanium implants clearly demonstrated a high
level of bone contact and osseointegration with bone
inclusion in the pores in the posterior maxilla 2 months
after placement.30-32

Purpose

The purpose of this case report is to present a protocol
for the fabrication and clinical use of custom-made
SLM implants with a titanium subperiosteal implant
as an alternative prosthetic treatment for orthopedic
rehabilitation of severely atrophied posterior jaws.
The patient's CT scan datasets were transferred to
dedicated reconstruction software where a 3D
projection of the atrophied jaw was obtained and a
customized implant was designed. A customized
implant was fabricated using the SLS technique,
placed in a severely atrophied posterior maxilla and
restored with fixed restorations 3 months later,
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demonstrating good aesthetic integration. The
implants can be made on an individual basis as a
custom designed device. This non-traditional
approach may represent an option for reconstructing
an atrophied posterior jaw in patients who do not wish
to accept traditional bone graft protocols.

Dental rehabilitation in edentulous patients with
severe maxillary resorption has traditionally been
treated with bone grafting to restore the alveolar ridge.
This complex technique has a number of problems,
including unpredictable medium to long term success
rates, associated morbidity, duration of treatment (due
to waiting times for graft consolidation and implant
osseointegration, among other reasons), and overall
cost. Thanks to modern new technologies for
designing and manufacturing individual implants in
patients with severe jaw resorption, new opportunities
for orthopedic rehabilitation open up. This method is
simpler and faster as it does not require the use of
grafts and thus significantly reduces the treatment
time.

Individual subperiosteal titanium maxillary implants
may be a safe alternative for maxillary defect
reconstruction, our experience shows promising
results in terms of functional and aesthetic restoration.
Using the latest SLM laser growth technology,
individual implants are made for orthopedic
rehabilitation of patients with significant atrophy of
the jaw bones. This is of particular interest to patients
who are unwilling or unable to undergo complex

regenerative surgery but require fixed prosthetics.
However, prospective and randomized trials with
long-term follow-up are needed to evaluate its long-
term efficacy and safety.

Conclusions

Oral rehabilitation in patients with severe atrophy
using an individual titanium subperiosteal implant
could be a solution with great potential to solve the
well-known problems of traditional implantology. It is
also very important to have enough experience with
implants in general to reach the skill level to perform
individual subperiosteal titanium implants using SLM
laser growth technology.
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[TPOTE3UPOBAHUE PE3OPBMPOBAHHOM BEPXHEN YEJTIOCTU UHJIUBUY AJIbHBIM
TUTAHOBBIM UMIIJTAHTATOM C MCIIOJIb30BAHMEM TEXHOJIOI' M CEJIEKTUBHOI'O
JIABEPHOI'O IJTABJIEHUA (SLM): KIIMHUYECKOE CIIYUYAS
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UYemntocTHO-MHIIEBOM XUPYPT, pyKoBoauTe s Meauuunckoro nearpa MUM, Apmenus
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Pesrome

Lenplo mpeacTaBIeHHOTO KIMHHYECKOTO Cilydas ObUIO MOKa3aTh pPe3yNibTaT OpPTONEAMYECKON peadunuranun
Pe30pOMPOBaHHON BEpXHEH YENIOCTH C NPUMEHEHWEM WHAWBUAYAJIBLHOTO THUTAHOBOI'O ITOAHAJAKOCTHUYHOTO
UMIUIaHTaTa C MCIOJb30BaHUEM BHUPTyanbHOro 3D-Xupypruueckoro IJIaHUPOBaHMS M HW3TOTOBJICHHUS C
WCTIOJIb30BaHHEM TEXHOJIOTHH CEJIEKTUBHOTO NazepHoro miasneHus (SLM). OpanpHast peaOunuTaius y nareHToB
C TsDKeNol aTpodueil ¢ MpUMEHEHHWeM HHIMBHIYyaJbHOTO THUTAHOBOIO MOAHAAKOCTHUYHOTO HUMILJIAHTATa MOXKET
CTaTb PCUHICHUEM C OOJIBIINM IIOTCHIINAJIOM H3BECTHBIX Hp06.]'leM TpaI[HHHOHHOﬁ AMIJIAHTONOTHM. Takke O4YeHb
B2)XHO MMETH JIOCTATOYHBIA ONBIT PabOTHl ¢ MMIUIAHTATAMH B LEJIOM, YTOOBI JOCTHYL YPOBHSI HABBIKOB JUIS
NPUMEHEHNE WHIMBUAYaJIbHBIX IMMOJHAIKOCTHUYHBIX THTAHOBBIX HMIUIAHTATOB C HCIOJBb30BAHHEM TEXHOJOIHH
JIa3epHOro BhIpamuBanus SLM.
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