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Currently, conditioning, priming, and bond-

ing are the key words in many fields of

restorative dentistry. While in previous years

cavity design was dictated by material prop-

erties and by the necessity of macroreten-

tion, today’s restorative goal is minimal inva-

siveness based on adhesion.1

The evolution of resin composite materials

has enormously improved their esthetic

aspect, introducing the postamalgam age,2

where operators’ strategies have completely

changed (Table 1 and Fig 1). Direct adhesive

resin composite restorations are becoming

standard in intracoronal cavities. Bonded

indirect onlays fabricated with ceramic or

resin composite are increasingly replacing

gold and porcelain-fused-to-metal (PFM)

crowns in large defects. Main reasons for this

change of paradigm are better esthetics,

lower costs, and, above all, a more conserva-

tive approach. As an example, for a mesio-

occluso-distal onlay preparation in a maxil-

lary first molar, almost 50% less tooth struc-

ture removal is necessary compared to that

for a PFM crown preparation.3 Moreover, this

modern, esthetic restorative concept has

proved to have excellent clinical longevity.4

While Cerec (Sirona) and immediate

direct inlays and onlays may be performed

within 1 appointment, the traditional indirect

technique used by many practitioners

requires at least 2 appointments. Both

restorative phases are crucial for an optimal

result. Since the introduction of bonded indi-

rect restorations,5 the protocol has changed

to incorporate the adhesive philosophy and

improvements in materials and techniques.6

The aim of this article is to describe an

updated technique for bonded indirect

restorations manufactured with resin com-

posite or ceramics and to explain this tech-

nique step by step for 2 clinical cases.
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CLINICAL PROCEDURE

The first appointment involves 4 principal

steps: cavity preparation, cavity sealing,

impression, and provisionalization (Figs 2 to 5).

First of all, the occlusion is checked with

contact-point paper because a restoration’s

margins, being the weakest link of the system,

should be placed out of occlusal contacts.

Cavity preparation must be as conserva-

tive as possible. The old restoration is

removed and caries excavated without finish-

ing the margins in enamel (Figs 4b and 5b).

Oscillating, selectively coated diamond

instruments (ie, Piezon Cavity System, EMS;

or Sonic Sys, KaVo) may facilitate the prepa-

ration of the cavity in the interproximal area

(Figs 4c to 4e).

Because metallic and provisional restora-

tions, as well as caries, may modify dentin

and enamel shades, tooth shade should be

chosen either before preparation and caries

excavation using a neighboring tooth or after

preparation using the tooth itself, but, in any

case, before the application of rubber dam.

In the case of an overlay, when cusps

need to be restored, interocclusal space in

centric relation and in lateral movements is

checked before rubber dam application. In

general, at least 1 mm for resin composite

and 2 mm for ceramic are recommended.

To facilitate adhesive techniques, placing

rubber dam is mandatory.7 In the case of

subgingival margins, the placement of a

metallic matrix and interproximal wedges will

displace the rubber dam from deeper mar-

gins, making its application easier (Fig 4f).
Fig 2 Step-by-step clinical protocol of the modified technique
described in this study.

Cavity design Cavity volume Technique Material

Class 1 Direct restoration Resin composite
Class 2 MO/OD Small Direct restoration Resin composite

Large Direct restoration Resin composite
Workpiece* Resin composite/ceramic

Class 2 MOD Small Direct restoration Resin composite
Large Direct restoration Resin composite

Workpiece* Resin composite/ceramic
Cusp coverage Workpiece* Resin composite/ceramic

(M) Mesial; (O) occlusal; (D) distal.
*The different techniques of workpiece fabrication are summarized in Fig 1.

Table 1 Suggested restorative techniques according to cavity design and size

Fig 1 Classification of adhesive workpieces.

Workpieces

No. of appointments 1 2

Immediate Lab-made

Impression Yes No No Yes

Indirect Direct Direct Indirect

Impression
technique

Mechanical Optical Mechanical Optical

1. Apply local anesthesia.
2. Choose tooth shade.
3. Check occlusion with a contact-point paper.
4. Remove old restoration and excavate caries without finishing the

cavity margins (see Figs 3a and 3b).
5. Check interocclusal space in centric relation and lateral move-

ments.
6. Place rubber dam.
7. Seal entire dentin surface with a self-etching system, according to

the manufacturer’s instructions. This procedure also involves thin
subgingival enamel margins, if present (see Figs 3c and 3d).

8. Light cure bonding resin.
9. Apply a thin layer of microhybrid resin composite to cover all

dentin, fill the retentions, and relocate cervical margins supragin-
givally if necessary.

10. Light cure composite.
11. Finish enamel margins with fine diamond instruments without

exposing dentin.
12. Remove rubber dam.
13. Make impression with silicone or polyether impression material.
14. Insulate cavity with a layer-forming glycerin gel.
15. Insert a nonluted provisional soft resin-based material and light

cure it.
16. Check occlusal contacts.
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Once the cavity is properly isolated, a self-

etch adhesive system (ie, Syntac Classic,

Ivoclar Vivadent) is applied to cover the entire

cavity dentin, according to the manufac-

turer’s instructions. When cavity margins are

slightly subgingival, typically in mesial and

distal boxes, this procedure also involves the

thin subgingival portions of enamel margins,

if present (Figs 4g to 4i, 5c, and 5d).

In the next step a thin resin composite

layer is applied on dentin. The goal is to

cover all dentin and the thin cervical enamel,

if present, and to achieve an ideal geometry

of the cavity: correct taper, minimal under-

cuts, cervical margins relocated supragingi-

vally, and adequate interocclusal space.6 For

that purpose, a dentin shade of a microhy-

brid resin composite that exhibits minimal

shrinkage is suitable (Fig 4j).

Once the resin composite is light cured for

20 seconds per curing area with a high-

power light-emitting diode (LED) light-curing

unit (Fig 4k), finishing the enamel margins

with fine diamond instruments is the last step

before making the impression. It is well

known that a beveled margin with enamel

prisms cut perpendicular to their long axis is

more favorable for marginal adaptation than a

butt-joint margin (Figs 4l, 4m, and 5e).8 If dur-

ing enamel finishing the dentin is accidental-

ly touched and exposed, adhesion and resin

composite application must be repeated.

After rubber dam removal, an impression

is made with a silicone or polyether impres-

Fig 3b Schematic representation of the cavity after
amalgam removal. Note the thin subgingival enamel
margins in the mesial box.

Fig 3a Maxillary right first molar with a large amal-
gam restoration.

Fig 3d Subsequent application of the bonding resin,
followed by the application of a thin layer of resin com-
posite on dentin and subgingival margins.

Fig 3c Application of a self-etching primer on
dentin and thin subgingival enamel.
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Fig 4a Initial view of a maxillary right second premolar with a provisional restoration.

Fig 4b Cavity preparation: The old restoration is removed, and caries is excavated as conservatively as possible.

Fig 4c Cavity preparation: Oscillating, selectively coated diamond instruments may be used for the finishing of the 
interproximal zone.

Fig 4d Cavity preparation: Weak cavity walls will be reinforced during composite buildup.

Fig 4e Cavity preparation: If cavity margins are largely subgingival, a crown-lengthening procedure must be planned.

Fig 4f Rubber dam isolation:This procedure is facilitated by placing a metallic matrix and interproximal wedges, which
displace the rubber dam from subgingival margins.

Fig 4g Bonding procedure: Immediate dentin sealing with a self-etching system.This procedure also involves thin sub
gingival enamel margins, if present.

Fig 4h Bonding procedure: Excess bonding resin is removed with a fresh applicator, as a thick layer of radiolucent 
bonding agent compromises secondary caries detection on radiographs.

Fig 4i Bonding procedure: Light polymerization with a powerful LED light curing unit.

Fig 4j Composite buildup: Dentin and thin subgingival enamel margins are systematically covered.

Fig 4k Composite buildup: Light polymerization with a powerful LED light curing unit.

Fig 4l Cavity before impression: An ideal geometry is obtained by finishing with fine diamond instruments.

Fig 4m Cavity before impression: Both subgingival margins were relocated occlusally (see Fig 4d).

Figs 4n and 4o Cavity impression.

m n o

j k l
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sion material (Figs 4n and 4o). The cavity is

then isolated with a layer-forming glycerin gel

(eg, Insulating gel, Heraeus-Kulzer), and a

soft provisional resin composite material (eg,

Fermit, Ivoclar Vivadent) is inserted into the

cavity and light cured without cementation

(Figs 5f and 5g).

DISCUSSION 

One of the goals of this technique, based on

immediate sealing of dentin with an adhesive

resin composite layer covering all cavity

dentin, including subgingival margins, is to

leave the cavity with only 2 substrates before

cementation: ground enamel and resin com-

posite (see Figs 4n and 5e). As mentioned by

several authors9,10,12,13 the placement of an

adhesive resin composite layer on dentin

immediately after cavity preparation provides

several supplementary benefits:

• Perfect cavity sealing. Dentinal tubules are

sealed, thus preventing bacterial contami-

nation and dentinal fluid movement. This

means increased comfort for the patient

during the provisional phase and at the

luting appointment. Moreover, cavity seal-

ing allows for the use of nonluted provi-

sional restorations, which are easier to

apply and to remove.

• Optimal maturation of dentin adhesion.

The adhesion may develop during the

provisional phase without being chal-

lenged by shrinkage and occlusal loading

stresses transferred by the definitive

restoration.10,11

• No fitting problem of the workpiece dur-

ing the luting procedure, as the bonding

resin is precured on dentin before impres-

sion and not during luting.

• Availability of an optimal dentinal sub-

strate. Adhesion is established on freshly

cut dentin without contamination by tem-

porary cement.13,14

• Separation of dentin (more hydrophilic)

and enamel (more hydrophobic) adhe-

sion. During cavity preparation, dentin is

immediately sealed, while enamel mar-

gins are refinished. During luting, enamel

is bonded, while dentin is already sealed

and protected.

Once bonding resin has polymerized, a

thin layer of resin composite is systematically

applied on sealed dentin. Regardless of its

composition, this protective layer helps to ele-

vate cavity margins in subgingival areas

(addressed later) as well as to eliminate cavity

undercuts, thus saving sound tooth structure.

Besides these structural functions, the resin

composite layer improves the protection of

sealed dentin against mechanical and ther-

mal stimuli during the provisional phase,

eliminating sensitivity. Moreover, it acts as a

physical barrier against mechanical surface

treatment during cementation, preserving

the integrity of the thin bonding layer.12

Potential exposure to oral fluids and conse-

quent water sorption of bonding resin during

the provisional phase is minimized as well.15

In addition to the above-mentioned advan-

tages, a resin composite “base” leads to the

fabrication of thinner inlays and onlays. That

means a better light penetration through the

workpiece during light polymerization, facili-

tating the use of light-cured luting compos-

ites for cementation.16,17

Several studies have demonstrated that

the use of a resin composite as a base under

bonded indirect restorations is a promising

option.6,18–20 However, the choice between

microhybrid, microfilled, or flowable compos-

ite is still controversial.6,21,22 A highly filled

microhybrid composite may be the best

choice from different points of view, as flow-

able composites exhibit high contraction

stress during polymerization and may not be

sufficiently resistant to deformation under

load.23 In addition, they are difficult to apply

precisely, and they may leave excess materi-

al in the proximal boxes.24 Finally, they repre-

sent an additional material in the dental

office. On the other hand, highly filled micro-

hybrid composites are quite difficult to

spread in a thin layer because of their high

viscosity. However, this problem may be

resolved by the application of preheated

material into the cavity; the material is light

cured only after cooling to ambient tempera-

ture to prevent increased contraction stress

at a higher temperature.25
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Fig 5c Rubber dam isolation:
Enamel is present everywhere
around the cavity margins, but it
is very thin in the distal box.

Fig 5d Bonding procedure:
Immediate dentin and thin sub-
gingival enamel are sealed.

Fig 5e Cavity before impres-
sion: Dentin is protected, and the
distal subgingival margin is relo-
cated occlusally with an adhe-
sive composite layer.

Figs 5f and 5g Provisional-
ization: The cavity is insulated
with a layer-forming glycerin gel
before the application of a soft
light-curing resin without cemen-
tation. Interproximal wedges
minimize bleeding and material
overfilling. Soft resin is then poly-
merized, and correct occlusion is
established.

Fig 5a Initial view of a maxil-
lary left first molar with an insuf-
ficient resin composite restora-
tion.

Fig 5b A distal wedge helps to
protect gingiva and the adjacent
tooth during removal of the
restoration.

c
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To recreate systematically the proposed

cavity configuration, it is important to take

precautions with the different thicknesses of

enamel. If the enamel is thin and inconve-

niently located (typically in a subgingival situ-

ation), several difficulties arise, such as fin-

ishing enamel margins without touching or

exposing dentin and injuring gingiva, making

an impression, and placing rubber dam dur-

ing cementation.

In this case, after the cavity is isolated,

adhesion to dentin and to the thin subgingival

enamel, if present, is established at the same

time (see Figs 4g and 5d). For this purpose a

self-etching system is recommended

because it is easier to handle than a total-etch

system and guarantees reliable adhesion to

both tissues.26–28 In fact, the etch-and-rinse

technique, based on H3PO4 etching, implies

the conditioning of dentin and enamel sepa-

rately, for different intervals. It is evident that in

this particular situation, when enamel is thin

and inconveniently located, correct condition-

ing of enamel by H3PO4 is difficult without

overetching the neighboring dentin. On the

other hand, a self-etching primer can effec-

tively condition enamel and dentin at the

same time, in a simpler way for the operator.

Both tissues are then covered with resin com-

posite, in a way that the cervical margins are

relocated supragingivally (see Fig 4m).

Considering the relationship between sub-

gingival restorations and periodontal health,

many iatrogenic factors besides the location

of margins potentially affect the periodontal

tissues, such as the restoration’s marginal

integrity, surface contouring and polishing,

material type and structure, as well as the

patient’s risk factors (age, smoking, poor oral

hygiene, etc). Even though a correlation

between these factors and periodontal break-

down was already noted by Black in 1912,29

there is still a lack of knowledge about the role

of each factor in triggering and supporting the

pathology.30,31 However, when restoration mar-

gins were well contoured and finished and the

patient’s oral hygiene was excellent,

Paolantonio et al31 found no clinical changes

(accumulation of supragingival plaque, bleed-

ing on probing, and augmentation of probing

depth) in periodontal tissues adjacent to sub-

gingival resin composite restorations. 

Thus, the proposed modified technique

may reconcile predictable, easy handling

with minimally invasive preparation, patient

comfort, and periodontal health even in

restorations with subgingival cavity margins

(Table 2).
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Procedure Advantages Practical considerations

Adhesive cavity sealing Perfect cavity sealing during  Patient comfort; use of nonluted provisional
provisionalization restorations
Optimal interval for dentin conditioning Not possible to overetch dentin 
Bond precuring on dentin and optimal Highest possible bond strengths and 
maturation of dentin adhesion no fitting problems of the workpiece
Adhesion on freshly cut dentin No dentin contamination with temporary 

cements
Separation of dentin (more hydrophilic) Simpler and more reliable adhesion 
and enamel (more hydrophobic) adhesion procedures

Resin composite layer Protection of dentin Patient comfort
Elevation of subgingival cavity margins Easy handling during impression and luting
Elimination of cavity undercuts Conservation of sound tooth structure
Protection of adhesive hybrid layer Enables safe airborne-particle abrasion of 

the surface before luting
Thinner inlay/onlay Facilitates use of light-cured luting 

composite

Table 2 Advantages and practical considerations of the modified adhesive luting
technique described in this article
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