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Abstract:

The clinical application of modern bio ceramics has evolved beyond simple prosthetic
restorations. Today, Zirconia is successfully utilized as a primary dental implant material,
enabling a comprehensive, metal-free restoration concept. However, the inherent
material properties of zirconia, coupled with patient-specific anatomical challenges,
demand a higher level of surgical precision. This case study examines the clinical journey
of a patient with metal sensitivities and limited bone density, highlighting the transition
from traditional protocols to a guided zirconia implant placement using the ITX Universal
Guided Kit.



The Clinical Challenge:

A male patient presented with missing anterior teeth (#9# ,8# ,7, and #10).
The site was previously diagnosed as "inadequate for implants” due to bone
loss and sinus pneumatization.

Key Constraints:

1. Bone Deficiency: Previous consultations suggested that extensive bone
grafting was mandatory

2. Metal Sensitivity: The patient expressed strong concerns regarding

metal biocompatibility and requested a non-metallic alternative.
. Aesthetic Requirements: Concern over potential "graying” of the
gingiva—a common side effect of titanium in patients with a thin biotype.

The Biological Advantage of Zirconia

One of the key biological advantages of zirconia is its ability to maintain
natural gingival aesthetics, even in patients with a thin biotype. Unlike
titanium, which can cast a gray shadow through the gums, the white color of
zirconia ensures a seamless transition between the implant and the crown.
While titanium remains an option for aesthetic sites, it necessitates a 'safety
zone' of at least soft tissue thickness to prevent the metallic color from
compromising the final smile.

Clinical observations also show that soft tissue around zirconia is "happier.”
Unlike the hemidesmosome connection seen with titanium, zirconia allows for
a true epithelial attachment, creating a biological seal that is more resistant
to bacterial infiltration and recession. 2

Like all metals, Titanium is subject to corrosion, and therefore, they release
micro-particles through corrosion and abrasion, triggering a chronic
inflammatory response known as “titanium intolerance.” This intolerance is
considered to be a non-specific macrophage reaction.3

Notably, a true Type IV "titanium allergy” is physiologically impossible
because released titanium ions instantly react with oxygen to form stable
titanium dioxide—a ceramic passivation layer that prevents the formation of
immunologically reactive haptens.4

Although rare, reported titanium allergic reactions are frequently caused by
manufacturing impurities such as nickel or alloying elements found in Grade
V titanium, such as vanadium and aluminum, which can be released in ionic
form. To mitigate these immunological risks, zirconium dioxide offers a
superior alternative due to its bio-inert properties.®



Unlike metals, zirconia does not undergo chemical or biological interactions
with host tissue, ensuring that no toxic or allergenic substances are released
into the system. This stability eliminates the possibility of sensitization or
immunological rejection, making zirconia the ideal material for a metal-free
restorative concept and rendering preoperative intolerance testing for
ceramics unnecessary.?

The Mechanical Advantage of Zirconia:

The bio-inert nature of zirconia is a direct result of its classification as a
ceramic. While the base element, zircon, is a metal, a complete and
irreversible oxidation process converts it into zirconium dioxide. This
chemical transition creates a fundamental difference in reactivity: unlike
titanium, which contains free and highly reactive electrons, the electrons in
zirconium dioxide are secured within stable covalent bonds. This lack of free
electrons renders the material chemically non-reactive, ensuring it does not
engage in destructive interactions with surrounding biological tissues.®

This low reactivity provides several unique clinical benefits, including
minimal surface tension, low solubility, and complete resistance to the
corrosion typically seen in metallic implants. Furthermore, zirconia exhibits
low thermal and electrical conductivity, which enhances its compatibility
with sensitive peri-implant environments. However, these ceramic properties
also present a mechanical trade-off; the material lacks the elasticity of
metal, resulting in a higher inherent susceptibility to fracture compared to
titanium systems.4

Advancements in material engineering have led to a dramatic reduction in
ceramic implant fracture rates, dropping from 3.4% to just 0.2%.’

Both static and dynamic testing, as outlined in ISO 14801 standards,
confirm that contemporary ceramic systems possess the mechanical
strength necessary for reliable clinical applications. However, stability is not
determined by the material alone; the European Society for Ceramic
Implantology emphasizes that specific manufacturing techniques, implant
geometry, and the design of the prosthetic connection also influence the
mechanical integrity of two-piece implants. 8®



Comparison between
Titanium and Zirconium dental implants.’

Biocompatibility

Integration & History

Hygiene

Aesthetics

Lesser biocompatibility;
it releases metal ions over time,

Higher biocompatibility; doesn’t
corrode or release ions.

leading to a mild inflammatory
response.

Excellent soft tissue integration,

Long history of successful use
yet short history in use.

providing excellent
osseointegration.

More prone to bacterial adhesion. Less prone to bacterial adhesion.

More aesthetically pleasing; the
white color of zirconium blends

Aesthetic concerns; titanium’s
better with the surrounding teeth.

metallic color can sometimes be
visible through the gum tissue.
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The ITXPROS Advantage:
Why Guided?

While the material provides the biological foundation, Guided Surgery
provides the execution. For ceramic implants, where primary stability and
restorative-driven placement are critical, ITXPROS digital planning acts as
the bridge between theory and clinical success.

Restorative-driven implantology is now a standard reality, where virtual
planning allows for the exact determination of a fixture's orientation.'o"

By utilizing high-accuracy surgical guides, clinicians can replicate these
digital designs chairside, ensuring that every implant is placed at the
optimized depth and angle for long-term success. The advantages of
guided surgery include greater precision, reduced trauma to the patient,
and reduced duration of the surgical procedure. Guided surgery is
indicated in situations of critical anatomy, such as proximity to the inferior
dental nerve or maxillary sinus, as it offers greater precision and a lower
probability of complications.™

Fig.l.
ITXPROS Tooth-supported surgical guide in action.



Step-by-Step Surgical Execution:

To ensure predictability in a bone-compromised site, Dr. Assi utilized Guided
Surgery protocols. A significant hurdle in ceramic implantology is that many
zirconia systems lack proprietary guided kits.

1- Reverse Engineering:

The team started with the final prosthesis design, working backward to place
the implant. This "restorative-driven” approach ensures that the implant is
not just "in bone,” but in the perfect position for the final prosthesis.

2- Guided Precision in Limited Bone:
With sinus pneumatization present, the margin for error was near zero.

The ITXPROS guide allowed for:

Predictability: Placement matched the virtual plan exactly.

Efficiency: Reduced surgical time by an estimated 30%, directly correlating to
4% reduction in morbidity per minute saved.

3- Clinical Results & Success Metrics:

Metric Clinical Goal Achieved Result
Insertion Torque > 35 NM 45 NM
ISQ Value (Stability) > 68 72
Soft Tissue Response Pink, non-inflamed Healthy, natural attachment
Aesthetics No gray shadowing Seamless white-to-pink
transition

Fig.2.
Immediate post-operative results after implant placement.

a. before suturing. b. after suturing.
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