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Introduction

The loss of teeth is a major issue for both oral and general health, significantly impacting
patients' quality of life. Severe edentulism affects masticatory function, phonetics, and aesthetics,
with implications at psychological and social levels. In addition to these immediate effects,
progressive bone atrophy accompanying tooth loss limits treatment options, especially in elderly
patients or those with comorbidities that contraindicate extensive surgical interventions.

Conventional endosseous dental implants are considered the gold standard in implant-
prosthetic rehabilitation, offering long-term stability and predictability. However, their success
depends on the available bone volume and quality. In cases of severe bone atrophy, traditional
solutions such as bone grafting and guided bone regeneration present significant disadvantages.
These procedures involve long healing periods, multiple surgical interventions, and risks of
subsequent bone resorption, which may limit the final success of the treatment.

In this context, 3D-printed subperiosteal implants emerge as a viable alternative for patients
with severe bone resorption. These customized implants are manufactured based on CBCT images,
allowing precise anatomical adaptation to the remaining bone structures and eliminating the need
for bone augmentation. CAD/CAM technology and 3D printing provide significant advantages in
design, adjustment, and biomechanical stability, enabling a predictable and minimally invasive
rehabilitation.

The development and refinement of subperiosteal implants have been made possible by
technological advancements and improvements in implantology materials. Initially, these implants
were associated with higher complication rates, but recent enhancements in manufacturing
processes and digital planning have led to increased predictability and clinical success. Recent
studies suggest that 3D-printed subperiosteal implants may be a safe and effective option for
patients who are not ideal candidates for conventional implants.

This thesis aims to analyze in detail the use of customized subperiosteal implants in
implant-prosthetic rehabilitation for cases of severe bone deficiency. The study will investigate the
advantages and disadvantages of this method compared to endosseous implants and highlight the

impact of digital technologies on clinical outcomes.



Study Objectives

1.

Evaluating the advantages and disadvantages of subperiosteal implants compared to

endosseous implants.

Determining relevant biomechanical and anatomical indices for the use of subperiosteal

implants.
Analyzing postoperative complications and their prevention strategies.

Validating the clinical efficacy of subperiosteal implants through a retrospective study on

success rates and complications.

Assessing the impact of digital technologies (CBCT, CAD/CAM, 3D printing) on precision

and treatment success.

Materials and Methods

This research included two primary studies, each playing a crucial role in evaluating the

use of 3D-printed subperiosteal implants.

Study 1: Analysis of the Perception and Use of 3D-Printed Subperiosteal Implants

Among Dental Practitioners

Methodology:

This study was conducted through a structured questionnaire distributed to a sample of 100 dental

practitioners specializing in oral and maxillofacial surgery (7%), dento-alveolar surgery (12%),

and dentistry with a certification in oral implantology (81%). The study aimed to assess the

knowledge, perception, and use of 3D-printed subperiosteal implants in dental practice.

The questionnaire included questions on:

Practitioners' familiarity with 3D-printed subperiosteal implants.
Frequency of their use in clinical practice.

Factors influencing the decision to recommend subperiosteal implants versus endosseous

implants.

Practitioners' opinions on the advantages and disadvantages of these devices.



Results:

e 58% of respondents reported being familiar with subperiosteal implants, but only 6% use

them in practice.

e Among those who use subperiosteal implants, these represent less than 15% of the total

implants placed monthly.

e 63% of respondents place fewer than 10 implants per month, 26% between 10 and 50

implants per month, and 11% more than 50 implants per month.
e 86% of practitioners do not use customized subperiosteal implants in their current practice.
Main reasons for avoiding subperiosteal implants:
o 34% cited a lack of training courses as the main obstacle.
e 22% considered the difficulty of implant fabrication a discouraging factor.
e 16% mentioned a higher risk of complications compared to other implant types.

o 15% highlighted that limited access to advanced technologies makes integration into daily

practice difficult.
Digital technology in oral implantology:

o 58% of respondents use advanced digital technologies (intraoral scanner, 3D printer, etc.)

in their current practice.
e 36% of practitioners do not use surgical guides in implant planning.
Recognized Brands in the Field of Subperiosteal Implants:

« 16% of respondents stated that they have collaborated or would like to collaborate with AB
Dental.

« 5% mentioned Bone Easy.

e 63% did not specify a preferred brand or had no direct experience with customized

subperiosteal implants.



Conclusions:

« The study highlighted a high level of awareness but a low utilization rate of 3D-printed
subperiosteal implants.

o The lack of professional training and standardized clinical guidelines are the main obstacles

to adopting this technology.

o The integration of digital technologies is increasing, but the use of surgical guides remains
limited.

e Toincrease the adoption of subperiosteal implants, broader education and simplification of

the production and application process for these implants are necessary.

Study 2: Comparison of Digital Planning for Subperiosteal Versus Endosseous Implants

Methodology:
This prospective study analyzed the digital treatment planning of 27 patients with severe bone

atrophy, evaluating two types of solutions:
« Planning with endosseous implants — with or without bone augmentation.

« Planning with 3D-printed subperiosteal implants — based on CBCT models and CAD/CAM

technologies.
The following parameters were analyzed:
e Auvailable bone volume and the need for augmentation interventions.
e Total time required to complete the treatment.
o Estimated success rate for each type of treatment.
Results:
e Endosseous implants group:

o 80% of patients required bone augmentation.

o Estimated treatment time was 10-12 months.



o Primary implant stability was adequate in 60% of cases, but bone resorption
increased the risk of post-operative complications.

3D-printed subperiosteal implants group:
o No patients required bone augmentation.
o Estimated treatment completion time was 2-6 months.

o Stability of prostheses on subperiosteal implants was superior due to uniform
distribution of masticatory forces.

The estimated success rate was similar for both groups, but patients planned with
subperiosteal implants had a significant advantage in terms of treatment time and
postoperative comfort.

Conclusions:

3D-printed subperiosteal implants represent a viable and efficient alternative for patients
with severe bone atrophy, offering key advantages such as eliminating the need for bone
augmentation and reducing treatment time. Integrating these implants into current practice
could significantly improve implant-prosthetic rehabilitation outcomes in patients with
severe bone deficits.

Clinical Cases

The clinical study section included three representative cases of using 3D-printed
subperiosteal implants in the rehabilitation of patients with severe bone atrophy. These
cases were selected to illustrate different clinical scenarios and challenges in treating
patients with significant bone atrophy, providing insight into selection criteria, treatment

planning, surgical execution, and short- and medium-term outcomes.

Each of the three cases was included in the thesis to reflect distinct situations in which

customized subperiosteal implants represented an optimal solution:

1. Case 1 — Patient with severe maxillary bone atrophy and total edentulism



o

This case demonstrates the effectiveness of subperiosteal implants in patients with
a severely resorbed maxilla, where endosseous implants would require extensive

augmentation.

By using a customized subperiosteal implant, bone grafting procedures were
avoided, accelerating the rehabilitation process.

2. Case 2 - Patient with severe mandibular bone atrophy and partial unilateral terminal

edentulism

@)

This case was selected to highlight the possibility of using subperiosteal implants
as a stable anchorage solution in partial edentulism, where conventional implants

would not provide sufficient primary stability.

Additionally, this case study underscores the biomechanical advantages of
subperiosteal implants in distributing masticatory forces and protecting the

remaining bone structures.

3. Case 3 — Patient with severe maxillary bone atrophy, inability to use endosseous

implants, and contraindication for bone grafting procedures

This case is relevant as it illustrates the limitations of conventional implantology

and highlights the benefits of a personalized alternative.

Being a patient unable to undergo extensive bone grafting, the subperiosteal

implant was the only feasible solution for fixed prosthetic rehabilitation.

Case Significance

Through the analysis of these clinical cases, it is demonstrated that 3D-printed

subperiosteal implants can be a viable and predictable solution for patients with severe

bone deficits, where conventional implants are limited or contraindicated. Additionally,

these cases emphasize the importance of digital planning and the use of advanced

technologies (CBCT, CAD/CAM) in designing and applying customized implants.

Conclusions



Individually customized 3D-printed subperiosteal implants represent a valid alternative to
endosseous implants in cases of severe bone atrophy.

Digital planning and CBCT use are essential for achieving a predictable outcome and

precise adaptation to individual anatomical structures.

The success rate was high, with minimal complications that were manageable through an

appropriate therapeutic protocol.
The use of subperiosteal implants can reduce the need for bone augmentation procedures.

Further research is necessary to optimize materials used and minimize postoperative risks.
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