Poster IAO-EAO-SIdP-1017

Number

CLINICAL INNOVATIONS

ABSTRACT

Bac kground
Customized-3D zirconia bamiers have elicited interest in guided bone regeneration (GBR) due to their biocompatibility and
stability Previous studies have reported high exposune rates for ttanium mesh bariers, often exceeding 20%, which can lead
to complications and compromised outcomes.

Alm

This study alms o evaluate the clinical outcomes of using customized-3D zirconla barrlers for GBR across three clinical
centers, focusing on the rate of membrane exposure and overall bone regeneration.

Material and Methods

In this multi-<center study, 21 patients with severe alveolar bone atrophy underwent GBR using customized-3D zirconia barriers.
The barriers were designed using DentalCad software and milled from 1200 MPa zirconia disks. Autogenous bone chips mixed
with xenograft (BioOss, Geistlich Biomaterials) were used as graft materials. The bamiers were stabilized using screws, were
covered using a collagen membrane [Creos Xenoprotect, Nobel Biocare) and allowed to heal for 8 months. Cone beam
computed tomography (CBCT) scans were conducted pre- and post-operatively to assess vertical bone gain. The primary
oulcome measurs was the rate of membrane exposure, while secondary outcomes included bone gain and complications.
Results

Among the 21 cases, only two instances of membrane exposure were recorded, corresponding to a 9.5% exposure rate. All
cases showed significant new bone formation with no signs of infection, demonstrating the effectiveness and reliability of
zirconla barrlers. The exposure rate of 9.5% observed with zirconla barriers Is significantly lower than the exposure rate
reported for titanium meshes in previous studies (more than 20%.

Conclusion and Clinical implications

The use of customized-3D zirconia barriers for GBR results in a remarkably low exposure rate and effective bone regeneration.
Zirconia proves to be an effective material for creating customized barriers, and the potential to reduce complications
represents a significant clinical implication, However, the study is limited by its small sample size, Future research should focus
on long-term outcomes and larger patient cohorts to further validate the clinical benefits of zirconia barriers.
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BACKGROUND AND AIM

One of the most recent innovations in regenerative surgery s the use of customized titanium meshes, which can be employed
for vertical and horizontal ridge augmentation. These meshes allow for precise contouring and adaptation to the defect,
facilitating a more predictable bone regeneration process. Although this surgical procedure has demonstrated numerous
advantages, such as reduced operative time, the ability to treat severe atrophy, and accurate barrier fitting (), various
preiminary studies have reported a higher exposure rate when compared to conventional titanium-reinforced d-PTFE
membranes (2, 3). Mesh exposure s 8 well-documented complication in guided bone regeneration (GBR) that can lead to
compromised healing and increase the risk of infection, often requiring the premature remaval of the barrier,

In recent years, alternative materials for GBR have been investigated to mitigate these issues. Among them, customized-3D
zirconia barriers have shown promising results due to their biocompatibility, mechanical stability, and minimal soft tissue
interaction [4). Zirconia, a polycrystalline ceramic, has been widely used in implant dentistry due to its favorable biological
properties, such as lower bacterial adhesion and reduced inflammatory response compared to titanium. This makes zirconia an
attractive option for GBR, as it may reduce the risk of membrane exposure while still providing a stable environment for bone
regeneration.

Furthermore, the use of CAD-CAM technology to design and mill customized zirconia barriers allows for a highly accurate fit to
the defect site, which can contribute to more consistent and predictable outcomes. These bamiers can be manufactured to
meet the specific anatomical needs of each patient, providing an individualized approach to GBR. The ability to achieve a
precise fit also minimizes the need for intraoperative adjustments, reducing surgical time and the potential for handling emors.
Despite these advantages, the clinical application of Zirconia barriers in GBR is still in its early stages, and there is limited data
on long-term oulcames,

The purpase of this study is 1o evaluate the clinical outcomes of using customized-30 zZirconia barriers for GBR across thres
clinical centers, with a focus on mémbrane exposure rates and overall bone regeneration. This study aims to contribute to the
growing body of evidence supporting the use of zirconia as an alternative to titanium in regenerative procedures, offering
potential benefits in terms of reduced complications and improved clinical outcomes.

Customized 3D Zirconia barriers in multi-center Guided Bone
Regeneration: low exposure rates and clinical outcomes

Mandelli F, Pispero A, Colombo F

MATERIALS & METHODS

Twenty one patkents requiring horizontal and wvertical ridge augmentation were included in this multi-center study. Inchlusion
criteriawere anage range of 18 to B0 years, good general health (controlled or absence of serious ilinesses), and absence of
periodontal disease (FMBS = 25%; FMP = 25%). Only non-smaokers were enrolled.

Surgical Procedure

Prior to surgery, patients received professional oral hygiene. On the day of surgery, antibiotic prophylaxis (Amoxicilling
Clavulanic Acid 2.0 g) was administered two hours before intervention. Local anesthesia was provided using 4% articaine with
100,000 epinephrine. A full-thickness trapezakdal flap was elevated, buccal and palatalflingual flaps were mabilized.
Periosteal release incisions were performed as needed to ensure flap passivation.

The graft consisted of 70% autogenous bone chips harvested fram the
mandibular body mixed with 30% xenograft (Bio-0s55%, Geistlich Pharma).
Customized zirconia meshes were designed and milled from 1200 MPa
zirconia disks and tested for fit. The graft was placed in the defect, and the
meshwas stabilized with two or more screws placed the buccal side. A
collagen membrane (Creos Xenoprotect, Nobel Blocare) was placed over the
miesh, and the flap was sutured for primany closure. Heallng was allowed for
eight months.

Reopening and lmplant Placement

After the healing period, a full-thickness flap was elevated and the mesh removed Dental implants were placed, according o
the treatment plan, at the augmented sites, using a trephing bur to collect bone blopsies. Primary closure of the flap was
achieved. Three months later, a second-stage surgery was performed to expose the implants, followed by the place ment of
provisional crowns, After three months of progressive prasthetic, final prosthetic restorations were delivered,

RESULTS

Amaong the twenty one patients treated, two instances of mesh exposure were recorded, corresponding 1o & 9.5% exposure
rate. Despite these exposures, no signs of infection were observed, and the exposed barriers were managed without further
complications. All cases showed significant new bone formation, allowing a successful implant placement without additional
bone augmentation. Exposures happened along the perimeter of the mesh: in this area the graft was partially fibro-
encapsulated and removed: it didn't jeopardize the area in which dental implants wene planned. The exposure rate of 9.5%
observed with Zirconia barriers is notably lower compared to the rates reported for titanium meshes in previous studies, which
often exceed 20%.

Conclusions and Clinical Implications

The use of customized-30 zirconla meshes for guided bone regeneration demonstrated a low exposure rate and effective
bone regeneration. Zirconia i an effective material for creating customized barriers, with the potential to reduce
complications compared to traditional titanium meshes. However, the study's small sample size limits its external validity
Future research should focus on long-term outcomes and larger patient cohorts to further validate the clinical benefits of
zirconia barriers,
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