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Abstract: Bonded restorations are considered reliable long-term solutions for
restoring both the function and aesthetics of teeth. A key concern in adhesive
dentistry is preserving healthy enamel. In line with biomimetic principles, the
use of minimally invasive preparation techniques combined with adhesive
methods plays a crucial role in achieving successful outcomes. Although
minimally prepared restorative approaches are widely recognized as preferable,
there remains some debate regarding the application of completely non-invasive
techniques. This review aims to discuss the concept of partially bonded indirect
restorations, particularly since conventional restorations can negatively impact
periodontal health due to issues such as excessive contours and ceramic
overhangs. Additionally, it seeks to introduce an updated approach for
evaluating the quality and longevity of these partial bonded restorations.
Keywords: Adhesive cementation, principles of biomimetics, bonded
restorations, esthetic, minimally invasive treatment, partial indirect adhesive
restorations, MDPT, composites, immediate dentin sealing, adhesthetics
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L. Introduction

Over the years, advancements in dental materials have focused on replicating the
natural structure of teeth, making it possible to create restorations that cover only the
damaged portion without requiring extensive surface area for retention. This is largely
achieved through the use of modern adhesive systems. However, the success of such
restorations depends not only on material development but also on the application of
conservative dental techniques. These approaches prioritize the preservation of
healthy tooth structure and ensure that the restoration margins remain at a
supragingival level. In cases of severely compromised teeth, the traditional method
often involves a direct restorative approach, which, while commonly practiced, may
present limitations in terms of retention and achieving ideal contour.
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Indirect partial coverage restorations have recently gained popularity as a preferred
option for managing extensively damaged teeth. This approach focuses on preserving
as much natural tooth structure as possible while addressing the compromised areas,
thereby restoring both function and aesthetics.! Traditional preparation techniques
often lead to issues such as over-contouring and ceramic overhangs, which can
negatively affect periodontal health. To overcome these drawbacks, a new concept
involving partial bonding techniques has been introduced, aiming to enhance both the
quality and longevity of restorations.3

Indirect restorations offer several benefits, including minimizing trauma to the pulp
and surrounding tissues while preventing further weakening of the remaining tooth
structure. The integration of adhesive techniques in restorative dentistry has
introduced significant advantages such as improved conservation, enhanced sealing,
optimal function, and superior esthetics. These benefits are particularly evident in the
case of partially indirect adhesive restorations (PIAR). When combined with materials
like lithium disilicate, adhesive methods provide a more conservative and aesthetically
pleasing approach for restoring extensively compromised teeth, although this
technique may involve higher costs.> Furthermore, partially bonded restorative
solutions represent a durable option that effectively restores the tooth’s natural
characteristics while maintaining an attractive appearance.?

I1. Various partial bonded restorations
e Veneers
e Inlay
e Onlay/Overlay
e Tabletop
e Veneerlay
e Vonlay

1. Porcelain veneers

Porcelain possesses key properties, such as high translucency, which make it suitable
for use as veneers as well as a bulk restorative material. Porcelain veneers are thin
layers designed to closely mimic the natural appearance of teeth,4 offering a
conservative alternative to traditional full-coverage crowns. These restorations can
modify tooth colour, reshape damaged areas, or enhance the surface structure, and
they may even help close interdental gaps.5The incisal edge position is based on the
treatment plan and wax-up. “Reduction” is only necessary when the incisal edge
remains or the tooth is shortened. To achieve an aesthetic and translucent incisal
edge, the incisal edge should be 1-2mm in ceramic only, to allow light to transmit. As
retention-free restorations, porcelain veneers rely entirely on adhesive bonding for
stability. Consequently, the longevity and success of these rehabilitations largely
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depend on the quality of the bonding process and the precision of the technique
employed.®

Types of veneer preparations
Type [: Feather in which the veneer is taken up to the height of the incisal edge, but
the edge is not reduced.
Type II: 2mm incisal reduction without palatal chamfer
Type III: 1-3 mm incisal reduction with imm height palatal chamfer.

TYPE I TYPE II TYPE III

2. Non-prep veneers (Lumineers)

Lumineers are an ultra-thin form of ceramic restoration that generally requires
minimal or no tooth preparation compared to conventional veneers. Unlike veneers,
they are semi-permanent and can be removed later with little to no damage to the
underlying tooth structure, making the procedure reversible. The initial appointment
is typically shorter due to the absence of trimming or extensive preparation.
Lumineers are less effective for masking severe discoloration or deep stains and may
not last as long as traditional veneers.However, similar to veneers, they can pose
challenges in maintaining gingival hygiene, potentially increasing the risk of
periodontal issues if proper care is not taken.”

3. Inlay

When a localized area of tooth decay cannot be effectively managed with a
conventional filling, an inlay serves as a suitable restorative option. Inlays are
specifically designed to fit within the confines of the tooth’s hard tissue, occupying the
space between the cusps without covering them. Their precise adaptation ensures a
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secure fit, which helps prevent debris from entering the restored area and causing
further decay.8

Indications

e The cavity width should ideally be limited to less than one-third of the
intercuspal distance, ensuring that the preparation remains conservative.

e The tooth must retain strong, self-supporting cusps, and any existing occlusal
facets, if present, should be minimal and confined to the occlusal surface.

e Additionally, the tooth selected for restoration should not serve as an abutment
for fixed or removable partial dentures.

e Furthermore, the restorative intervention should preserve the existing occlusal
and functional surfaces without altering the natural occlusion.

4. Onlay

An onlay is recommended when a tooth has decay that extends to the central and
lateral areas, as it can cover one or more cusps. Unlike an inlay, which is confined
within the tooth structure and fits between the cusps, an onlay extends over the cusp,
partially covering the biting surface. This makes onlays an intermediate option
between a conventional filling and a full-coverage crown. They are particularly
indicated when the tooth’s cusps are compromised, making it unsuitable for an inlay
or a direct filling, or when the remaining structure is too weak to withstand normal
function without risk of fracture. They are prepared with a long bevel/inclined plane,
and enamel prisms are cut perpendicular to their long axes, increasing the number of
prisms for adhesion. It also increases ceramic thickness in critical areas as well as
esthetic integration due to a gradual blending (“contact lens effect”) and favorable
cement space. Therefore, an inclined plane/ wide bevel is prepared when no defect or
a defect from the coronal to the equator. Onlays allow for reinforcement of the tooth
while avoiding unnecessary removal of sound tooth tissue that would be required for a
complete crown preparation.?

5. Overlay

An overlay is a restorative prosthesis designed to reestablish the integrity of the
tooth’s occlusal cusps. Unlike traditional full crowns, it extends beyond the occlusal
table toward the cervical area while maintaining a more conservative approach. Often
referred to as a partial coverage crown, an overlay differs from classical crowns in that
its margins are typically positioned supragingivally, thereby preserving periodontal
health and reducing the risk of subgingival complications.
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INLAY ONLAY OVERLAY

6. Veneerlay

Veneerlays are a type of overlay restoration that combines features of veneers and
overlays. They differ from conventional overlays in terms of the extent of occlusal
coverage, overall thickness, and peripheral limits. Designed to be more tissue-
conservative, veneerlays primarily depend on the thickness of the occlusal table rather
than extensive tooth reduction. The term itself originates from the combination of
“veneer” and “overlay,” reflecting its dual function. These restorations are typically
ceramic-bonded and are commonly used in the posterior region to restore both the
vestibular surface and the occlusal table, ensuring functional and aesthetic
rehabilitation.

7. Tabletop

Tabletops, also known as occlusal veneers, are a type of onlay restoration primarily
indicated for cases involving significant wear of multiple occlusal surfaces in posterior
teeth. They represent a clinical variation of the overlay, functioning as a partially
bonded restoration that provides complete coverage of the cusps. Before their
placement, a diagnostic wax-up is essential to determine the appropriate height,
functional efficiency, and esthetic integration of the tabletop restoration.™

8. Vonlay

A conservative esthetic alternative to full coverage crowns to restore damaged
posterior teeth.
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Indications:
e Full Mouth Rehabilitation for esthetic reasons.
e Tooth wear and cervical lesions
e Structural, color, and texture defects (e.g., fluorosis)
e Multi-surface erosions.

Key aspects:
- Proper insertion path and preparation designs
- Rounded and polished preparation
- Proximal preparation only if necessary (caries, etc.)
- Proper material selection (Lithium Silicate ceramics)
- Optimal bonding protocol

III. Composites or ceramics?
Since endodontically treated teeth are highly susceptible to fracture, the decision
regarding the most suitable restorative material and technique is even more difficult.

a. Shortcomings of composites

Composite resin restorations, although widely used, have notable limitations. They
require significant chairside time and often lack predictability in terms of long-term
success. One key concern is the polymerization shrinkage stress, which can
compromise marginal integrity and contribute to microleakage and subsequent
secondary caries.3" Additionally, in cases involving extensive cavities or patients with
parafunctional habits, the material is subject to occlusal wear, making it less reliable.
Failures involving cuspal coverage tend to be particularly severe in direct composite
applications.2**

Recognizing these challenges, the American Dental Association (ADA) issued
guidelines in 1998 recommending that direct composite restorations be reserved for
small lesions in areas subjected to minimal occlusal load. They advise against their use
in larger, high-stress restorations or where rubber dam isolation is not
achievable.»»34

b. Why ceramics could be a better option?

o It has been shown that light-cured indirect restorations with a cement
thickness of < 20opum generated less contraction stress than light-cured direct
composite restorations."*?

Allows the practitioner to achieve long-lasting and excellent shade match
Bonded ceramic restorations (eg, ceramic inlays or onlays and partial ceramic
crowns) are clinically acceptable means of restoring extensively destroyed
teeth.
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o Preserving and strengthening compromised tooth structure while taking
advantage of the mechanical benefits of modern adhesive technology and
ceramics

o The use of adhesive techniques permits more conservative preparation
designs.B

IV.  Indications of partial indirect bonded restorations

e Medium or large cavities with one or more missing cusps need careful
treatment planning.In these cases, covering the damaged cusps can help
improve the long-term success of the tooth.

e During oral rehabilitation, changes in tooth shape or increasing the posterior
occlusal vertical dimension (OVD) may be required.This approach is useful
when a full crown would remove too much tooth structure.

e Studies show that a tooth with cracked tooth syndrome and reversible pulpitis
can be treated successfully with a full crown, a complex amalgam, or a bonded
composite overlay.'

e When several medium or large cavities are present in the same quadrant,
treatment is still necessary, even if indirect inlay restorations are not the
preferred option.

V. Contraindications

e Depressed patients havepoor oral sanitation conditions.

e Patients having high caries susceptibility.

e C(Cases with limited access to the cavity, which can be a problem for preparation,
impression, and cementation under the dam.

e A very small cavity, e.g., an inlay, is comparatively unsuitable for such cases as
ceramic material requires a high minimum thickness. A composite material is

favored in this case.

VI. Drawbacks

e Higher cost

e Technique-sensitive process

e Post-operative sensitivity

o Brittleness and risk of fracture

e Potential for marginal leakage, staining, or decay
e Difficult repairs or replacements

e Not suitable for severely damaged teeth

e Wear on opposing teeth
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Cavity design
The cavity design for all-ceramic partial restorations requires the simplest
possible basic geometry. In fact, due to adhesive bonding technology, a
retentive shape of the preparation is not necessary.
1.5mm of pulpal depth starting from the base of the development groove.
Rounded internal line angles
10 to 12 degrees of axial wall convergence.
10 degrees or more of divergence on buccal and lingual walls.
1 to 1.5 mm of axial wall reduction
go°cavosurface margins
2mm isthmus width
2mm occlusal reduction for cuspal coverage
Smooth flowing margins
20°-30° gingival bevel.

Preparation margins

Supragingival margins are preferred for adhesive bonding.

Recommended for caries prevention and periodontal reasons.

Easier to prepare the cavity, to make the impression, to place the rubber dam,
to enable visual control of the marginal seal, and to remove excess cement.

The quality of the marginal seal is better when evaluated during follow-up.*

Occlusal preparation

Begin preparations on a clean, decay-free tooth, removing any remnants of old
fillings. Start by creating occlusal grooves to guide the restoration depth; this
can be achieved with rounded or tapered burs. When flattening the occlusal
surface, utilize conical tapered diamond burs: medium-grit cuts (around 64-126
pm) or coarse-grit cuts (about 107-181 pm) are ideal depending on the clinical
demand.

The desired thickness of the remaining restoration depends heavily on the

material chosen:

o

Layered composite restorations typically require a minimum thickness of
around 2 mm, although slightly less may be acceptable in certain
circumstances.

For monolithic restorationssuch as lithium disilicate ceramics or resin
composites reinforced with ceramic, 1 mm thickness is generally acceptable. In
cases with routine occlusal load and strong bonding surfaces, thicknesses as
low as 0.5 mm may still be sufficient.’s

To buffer against clinical complications, especially under variable loading or
bonding to less robust substrates, a slightly increased thicknessbetween 1.0 and
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1.5 mmis considered more conservative and safer, even for durable glass
ceramics like monolithic lithium disilicate.

VIII. Types of preparation

Posterior Indirect Adhesive Restorations (PIAR) are used in dentistry to restore
damaged teeth while preserving as much natural tooth structure as possible.There
isn't a universally accepted classification for the various preparation types, so
clinicians often rely on their experience to choose the most suitable design.Here's a
simplified overview of common preparation types:

In the case of posterior onlay/overlay, three types of preparation can be applied to the
main forms according to the adhesthetics protocol:1) Butt joint2) Bevel 3) Shoulder. A
veneerlay preparation may be used in the case of cuspal and buccal coverage. For a
tabletop on a worn dentition, the recommended preparation is an ultraconservative
butt joint with a simple surface finishing.Each preparation type is selected based on
the specific clinical scenario, aiming to balance tooth preservation with the
restoration's durability and esthetics.*

1) Butt joint
The butt joint preparation is a conservative dental technique ideal for adhesive
restorations, requiring minimal tooth alteration. It involves an occlusal reduction that
mirrors the natural contours of the cusps and central groove, resulting in a generally
flat surface with slight inclinations. At the finishing line, the design should incline
toward and follow the occlusal surface, transitioning to a more horizontal plane.*
Indications for a butt joint preparation:

+ Cuspal reduction to safeguard against occlusal forces

» Cuspal fracture involving the occlusal or middle third

*  Occlusal surface erosion (potentially requiring increased vertical dimension)

2) Bevel preparation
This preparation method is very similar to a butt joint, but adds a key tweak: a
noticeable bevel, usually around 45° spanning about 1 to 1.5 mm in length.This bevel is
most commonly applied to the buccal surface, though it may instead be placed on the
palatal side. When the bevel encircles the entire preparation, the design may be
described as a “full bevel” variant of the traditional butt joint."”

Indications for a bevel preparation:
* Enhancing esthetic integration at the restoration-tooth junction
» Expanding enamel bonding surface area for stronger adhesion
* Creating additional space in peripheral zones to accommodate restoration
material
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Bevel Preparation Butt Joint Preparation

3) Shoulder preparation

The shoulder preparation features a 1 mm-thick rounded “shoulder” at the margin,
which helps preserve as much enamel as possible. A slightly tapered bur with a
rounded internal angle is used to create a smooth finishing line, enhancing structural
strength and reducing stress points. If the bur head measures around 1 mm in
diameter, it may be used to its full depth for the preparation. However, larger bur
heads should be used with restraint and not pressed fully to avoid excessive removal of
tooth structure. This balance supports a precise, durable margin while conserving
healthy tissue.

Indications of a shoulder preparation:
o Following a deep cuspal fracture (extending into the cervical or sometimes the

middle third)

o Need for enhanced structural protection in the cervical area.
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Shoulder Preparation

Proximal preparation designs
o There are three types of approaches for the interproximal areas according to
the adhesives protocol: slot, bevel, and ridge up.

(a)Slot: The slot approach is one of the most frequently used interproximal
preparation techniques. It features a rounded shoulder, usually about 1 mm in width,
consistent with the form of a standard shoulder preparation. This design is so
common because it often develops naturally after the removal of an interproximal
carious lesion. As a result, it provides a convenient and effective foundation for
building a central reconstruction of the dental crown.

(b)Bevel: The bevel method offers a more conservative option than the slot technique,
particularly for restoring the interproximal area without extensive intervention at the
cervical level. One of its main advantages is that it exposes a good enamel surface,
which can significantly enhance adhesive cementation. This approach is especially
useful for larger interproximal restorations where there is no pre-existing carious
lesion and where the preparation is positioned cervically in relation to the contact
area.

(c)Ridge: The ridge-up approach focuses on preserving the marginal ridge, a critical
structural element for the strength of a non-vital tooth. In the ridge preservation
variant, the ridge remains intact, while the ridge coverage variant allows only minimal
surface modification. When adjacent cusps show reduced thickness, this method can
be combined with cuspal coverage to protect the tooth’s structure, provided that the
ridge is healthy and no cavitated carious lesions are present. This technique is
therefore indicated for cases requiring structural reinforcement without
compromising ridge integrity.
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(a) (b)

(a) Slot & (B) Bevel Interproximal Preparations

(c)Ridge up Interproximal Preparation

IX. Morphology driven preparation technique (MDPT)

MDPT is driven by the type/location of defects (no defect=nopreparation) and
determined by the amount of space needed for the ceramic restoration (typically 1-1.5
mm). It entails continuous inclined plane cavity margins (concave bevel) on
buccal/lingual axial walls, when there is no defect or a defect located coronally to the
equatorial tooth line (largest tooth circumference). A 1.2 mm butt joint (rounded
shoulder) is prepared in the interproximal box (if needed) and on buccal/lingual axial
wallswhen defects/margins are apical to the equator of the tooth."”

Occlusal surfaces are anatomically reduced based on the type of ceramic used.
Adhesion quality is improved by the bevel to optimize the angle at which enamel
prisms are cut, increasing the bonding surface. This also enhances aesthetic
integration. The amount of tooth “REDUCTION” is to accommodatethe ceramic
restoration is determined by the space available and the planned design. For example,
if we want to increase the size of the tooth or the vertical dimension, the amount of
tooth reduction could be significantly less.

X. Immediate dentin sealing (IDS)
When preparing a tooth for an indirect bonded restoration,such as an inlay, onlay, or
veneer,dentin surfaces are frequently exposed. In such cases, it's widely recommended
to apply a dentin bonding agent (DBA) directly to the fresh dentin. The core concept
here is the formation of an “interphase” or “interdiffusion” zone, more commonly
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known as the hybrid layer, which results from resin monomers penetrating and
melding with the tooth’s hard tissues.

Once the infiltrating resin cures, it creates a strong, structural adhesion reminiscent of
the dentinoenamel junction (DE]),often regarded as a model “fibril-reinforced bond.”
This natural junction bridges two very mineral-rich tissues (enamel and dentin)
through a moderately mineralized interface, offering remarkable fracture resistance.
Two clinical issues demand careful attention during the dentin bonding procedure:1)
dentin contamination and 2) susceptibility of the hybrid layer to collapse until it is
polymerized.

There are at least four rational motives and several other practical and technical
reasons supporting IDS.

1.0nly freshly cut dentinavailable immediately after tooth preparationenables the
most reliable adhesion with dentin bonding agents(before impression).’®

2.Curing the adhesive layer before placing the composite (precuring) avoids potential
collapse of the uncured hybrid layer during restoration seating or composite layering.
This practice consistently achieves higher bond strength. Additionally,and
importantly,the cured adhesive film’s thickness can vary significantly depending on
surface geometry: around 60-8o pm on smooth convex areas and up to 200-300 pm in
concave regions such as chamfers

3.Bond strength doesn’t reach its peak immediately; it evolves. The hybrid layer gains
additional strength over time as monomers complete copolymerization, with observed
improvements continuing even a week post-application; this supports allowing a
stress-free maturation period for the bond.

4.Sealing dentin immediately helps shield against bacterial infiltration and reduces
post-operative hypersensitivityissues that often arise when temporary restorations
permit microleakage. This concept was notably proposed by Pashley and colleagues in
the early 1990s

XI. Adhesive cementation

Restoration conditioning

First, the milled ceramic restorations are etched in 5% hydrofluoric acid for about 20
seconds.After etching, they are rinsed thoroughly for 15 s and gently dried.
Next,phosphoric acid (35%) was applied for one minute toclean and prepare the
surface, followed by a 20 s rinse and drying. A layer of silane is then applied for 60 s
and dried, helping establish a chemical bond between the ceramic and resin.Finally, a
thin bonding layer is applied, air-thinned, and cured with light for 30 seconds.?

Tooth conditioning

On the tooth side, both the previously placed Immediate Dentin Sealing (IDS)
bonding surface and the tooth structure are subjected to airborne-particle abrasion
using CoJet Prep. This is performed with 30 pm aluminum oxide particles for 10
seconds at 2.5 bar (30-42 psi), held perpendicular at about 10-15 mm distance.?’Enamel
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and IDS-covered areas are then etched with 35% phosphoric acid for under 30
seconds, rinsed for 15 seconds, and dried. A primer is applied for 30 seconds and
dried.This step, though sometimes omitted when IDS is present, helps improve
wettability and addresses any exposed dentin during cementation. Finally, another
thin bonding layer is applied, air-blown to thin, and light-cured for 30 seconds.

Adhesive cementation

For the final step, a dual-cure resin cement is placed on the restoration, positioned
carefully, and excess cement is removed. Polymerization is done using a light-curing
device, with three cycles per surface (occlusal, buccal, and palatal), each lasting 30
seconds. A rebonding step followed, with an additional 30 seconds of light curing.
Glycerin gel was used to block out oxygen inhibition at margins, then cured again for
another 30 seconds. Margin finishing is performed with a rubber polisher to ensure
smooth, clean edges.>'

Discussion

Partial bonded restorations represent a valid, minimally invasive option for restoring
molars and premolars, achieving outcomes comparable with full crowns, especially
when using ceramic materials like lithium disilicate. Their ability to preserve tooth
structure and adapt to compromised substrates (e.g., cracked or endodontically
treated teeth) underscores their utility in contemporary restorative protocols.

The evolving paradigm in restorative dentistry emphasizes partial bonded
restorations, including inlays, onlays, overlays, and partial crownsas conservative yet
effective alternatives to full-coverage crowns. Clinical, in vitro, and meta-analytic data
increasingly support their use, particularly in the posterior region.?

Moreover, a systematic review focused on endodontically treated teeth (ETT)
concluded that partial indirect bonded restorations and full crowns demonstrate
comparable survival; however, data on non-vital teeth remain limited and warrant
further exploration.?A retrospective study of lithium disilicate partial bonded
restorations using immediate dentin sealing showed very high survival (99.2%) and
success (96.7%) rates, underscoring their clinical robustness.

Partial bonded restorations offer clear biological advantages by preserving sound tooth
structure,typically removing only 35-47%, compared to up to 75% for full crowns.?®
This conservation aids in maintaining tooth vitality, reducing the risk of pulpitis or
endodontic complications.?

Biomechanically, lithium disilicate overlays with an adhesive ferrule effect are
particularly effective in restoring heavily compromised or cracked teeth, optimizing
structural reinforcement while minimizing invasiveness.

Laboratory studies indicate lithium disilicate onlays/partial crowns generally exhibit
fracture resistance on par with full-coverage crowns. In contrast, zirconia partial
crowns may show lower resistance compared to their full-crown counterparts.?
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Additionally, preparation design,such as full cuspal coverage versus partial,impacts
fracture resistance and failure mode, although findings vary across studies.

In the recent study,Multi-layer flowable injection technique has been included. This is
the fully digitally guided multi-layer flowable injection technique. The digital wax-up
is created, including a “cut back” that resembles the dentin “core”. Based on that, three
clear PVS indices are fabricated. First, the dentin is injected. Next, a second and third
index are used to (alternating) inject the enamel. An “alternating” technique is applied
to always inject “every other tooth” and not neighbouring teeth at the same time for
better control of interproximal areas.??

Notably, much of the current evidence derives from observational studies rather than
randomized controlled trials (RCTs), limiting the strength of inferences.3°There is also
a paucity of long-term RCT data, particularly for restorations on non-vital teeth.2?
Further, variability in study designs, outcome definitions, and materials used (ceramic
types, adhesive systems) introduces heterogeneity, making cross-study comparison
challenging.

Future research priorities include:
o High-quality RCTs with long-term follow-up to robustly compare partial
bonded restorations versus full crowns.
e Subgroup analyses comparing vital vs. non-vital teeth, various ceramic systems
(e.g., lithium disilicate vs. zirconia), and preparation designs.
« Investigation of cementation protocols, adhesive strategies, and fracture modes
in clinical practice.

Conclusion

Evidence to date supports the use of partial bonded restorations, particularly lithium
disilicate onlays/partial crowns, as effective, conservative alternatives to full crowns.
These restorations preserve more tooth structure and offer high survival and success
rates. Nonetheless, to solidify their standing in evidence-based practice, long-term
RCTs and standardized reporting are essential.
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